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RADIONUCLIDE AIR EMISSIONS REPORT
FOR THE HANFORD SITE, CALENDAR YEAR 2009

ABSTRACT

This report documents radionuclide atr emissions from the U.S. Department of Encrgy (DOE) Hanford
Site in 2009 and the resulting highest cffective dose equivalent (EDE) to a member of the public, referred
to as the maximally exposed individual (MEI). The report has been prepared in compliance with the
Codc of Federal Regulations (CFR), Title 40, Protection of the Environment. Part 61, National Emission
Standards for Hazardous Air Pollutants (NESHAP), Subpart H, “National Emission Standards for
Emissions of Radionuclides Other than Radon from Department of Energy Facilitics™ and Washington
Administrative Code (WAC) Chapter 246-247, “Radiation Protection—Air Emissions,” as well as in
accordancc with the quality principles of 10 CFR 830, Nuclear Safety Management; DOE Order 414.1C,
Quality Assurance, “Contractor Requirements Document”; NQA-1, Quality Assurance Requirements for
Nuclear Facility Application; and EPA QA/R-5, EPA Requirements for Quality Assurance Project Plans.

Fedceral rcgulations in Subpart H of 40 CFR 61 require the measurement and reporting of radionuclides
cmitted from DOE facilitics and the resulting public dosc from those emissions. Those regulations
imposc a standard of 10 mrem/yr EDE, which is not to be exceeded. Washington Statc adopted the

40 CFR 61 standard of 10 mrem/yr EDE into their regulations that require the calculation and reporting of
the EDE to the MEI from both point source emissions and from fugitive source emissions of
radionuclides. WAC 246-247 turther requires the reporting of radionuclide cmissions, including radon,
from all Hanford Sitc sources during routine and nonroutine opcrations.

The Clcan Air Act Amendments of 1990 amended NESHAP regulations (i.c., 40 CFR 61 Subpart H) to
govern emissions of radionuclides from DOE facilitics. Those regulations arc intended for the
mcasurement of point sourcc emissions but inclusive of fugitive emissions with regard to complying with
the dose standard. Thereafter, the Hanford Site, besides complying with prescriptive NESHAP point
source requirements, developed methods for measuring and evaluating fugitive emissions, in accordance
with a Memorandum of Understanding (DOE, 1995) between DOE and the U.S. Environmental
Protection Agency (EPA), as well as estimating associated doses. Since then, dosc cstimates from
fugitive emissions have been considered when determining the state of Hanford Site compliance with the
10 mrem/yr EDE dosc standard in 40 CFR Part 61 Subpart H adoptcd by reference in WAC 246-247.

The EDE to the Hanford Sitec MEI duc to routine and nonroutine emissions in 2009 from Hanford Site
point sources was 0.032 mrem (0.00032 milli-sievert [mSv]). The EDE from fugitive emissions at the
Hanford Site in 2009 was 0.021 mrem (0.00021 mSv). The contribution from radon emissions in 2009
was 0.015 mrem (0.00015 mSv). The total radiological dose for 2009 to the MEI from all Hanford Sitc
radionuclide emissions, including radon, was 0.068 mrem (0.00068 mSv), or 0.68 percent of the federal
and state standard of 10 mrem/yr, to which the Hanford Site was in compliance.

The portions of the Hanford Site MEI dosc attributable to individual point sources, as listed in
Section 2.0, arc appropriate for demonstrating the compliance status of abated stack emissions with
applicable terms of the Hanford Site Air Operating Permit and of Notices of Construction.

For further information concerning this report, you may contact Ms. Mary F. Jarvis, of the

U.S. Department of Energy, Richland Operations Office, by telephone at (509) 376-2256 or by e-mail
at Mary F Jarvis@rl.gov.
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CERTIFICATION OF DOE/RL-2010-17, REV. 0

RADIONUCLIDE AIR EMISSIONS REPORT
FOR THE HANFORD SITE, CALENDAR YEAR 2009

[ certify under penalty of law that I have personally examined and am familiar with the information
submitted hercin and, based on my inquiry of those individuals immediately responsible for obtaining the
information, I belicve that the submitted information is truc, accurate, and complcte. 1 am aware that
there arc significant penalties for submitting false information, including the possibility of fine and
imprisonment. Scec, 18 U.S.C. 1001. [Verbatim from 40 CFR 61, Subpart H, 61.94(b)(9)]
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D. A. Brockman, Manager Diie
U.S. Departiment of Energy
Richland Operations Office
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TERMS
Air Opcrating Permit

Bechtel National, Inc.
beequerel [i.c., one nuclear disintegration]

continuous air monitor

Clcan Air Act Assessment Package-1988

Clean Air Act Assessment Package 1988-Personal Computer

Comprehensive Environmental Response, Compensation, and Liability Act of 1980
Code of Federal Regulations

CH2M HILL Platcau Remediation Company

curic [equals 3.7 x 10" Bq]

Canister Storage Building

Cold Vacuum Drying Facility

Central Waste Complex

decontamination and decommissioning

double-contained receiver tank

U.S. Department of Encrgy

U.S. Department of Energy. Richland Operations Office
U.S. Department of Energy. Office of River Protection
U.S. Department of Energy, Pacific Northwest Site Otfice
double-shell tank

cffective dose cquivalent

clectronic data processing

Encrgy Northwest Columbia Generating Station
U.S. Environmental Protection Agency
Environmental Restoration Disposal Facility
200 Arca Effluent Treatment Facility

Facility Use Agreement

Department of Energy Hanford Site Air Emissions License #FF-01
Fluor Hanford. Inc.

Federal Faciline Compliance Agreement

Fast Flux Test Facility

Facility Use Agrecement

Grout Treatment Facility
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Integrated Water Treatment System

low-activity waste
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WCH
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a radioactive point source having a radiological dosc potential of greater than

0.1 mrem/yr effective dosc cquivalent after all pollution-control cquipment has been
removed but operations arc otherwise routine

Maintenance and Storage Facility

maximally cxposcd individual

a radioactive point source having a radiological dose potential of Iess than or equal to
0.1 mrem/yr cffective dosc equivalent after all pollution-control equipment has been
rcmoved but are operations otherwise routine

Memorandum of Understanding

millirem [i.c.. I x 107 rem]

Mission Support Alliance, LL.C

millisicvert [sievert = 100 rcm]

Mission Support Contract

not applicable

not detected

nondestructive analysis

National Environmental Policy Act

National Emission Standards for Hazardous Air Pollutants
Necar-Facility Monitoring

Notice of Construction

periodic confirmatory mcasurement

Plutonium Finishing Plant

Project Hanford Management Contract

Pacific Northwest National Laboratory

Platcau Remediation Contract

potential to emit

portable temporary radioactive air cmission unit
Plutonium-Uranium Extraction (Plant)
pressurized-water reactor

quality assurance

Resource Conservation and Recovery Act
Reduction-Oxidation (S Plant)

roentgen cquivalent man

Radiochemistry Processing Laboratory

spent nuclcar fuel
special nuclear matcrial
single-shell tank

Treated Effluent Disposatl Facility
transuranic
Toxic Substances Control Act of 1976

Uranium-Trioxide Plant
very low-activity wastewater

Washington Administrative Code
Washington Closurc Hanford, LLC
Washington State Department of Health
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WIipp
WRPS
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WSCF
WSU
WTP
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Waste Encapsulation and Storage Facility
Waste Isolation Pilot Plant

Washington River Protection Solutions, LLC
Waste Receiving and Processing Facility
Waste Sampling and Characterization Facility
Washington State University

Waste Treatment and Immobilization Plant
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1.0 INTRODUCTION

This report documents radionuclide air emissions from the U.S. Department of Energy (DOE) Hanford
Site in 2009, and the resulting cffective dose equivalent (EDE) to the maximally exposcd individual
(MEI) memboer of the public. The report complics with reporting requirements in the Code of Federal
Regulations (CFR), Title 40, Protection of the Environment, Part 61, National Emission Standards for
Hazardous Air Pollutants, Subpart H, “National Emission Standards for Emissions of Radionuclides
Other than Radon from Department of Energy Facilitics” and in the Washington Administrative Code
(WAC) Chapter 246-247, “Radiation Protection — Air Emissions.” The report also is in accord with the
quality principles of 10 CFR 830, Nuclear Safety Management; DOE Order 414.1C, Quality Assurance;
NQA-1, Quality Assurance Requirements for Nuclear Facility Application; and EPA QA/R-5, EPA
Requirements for Qualiry Assurance Project Plans.

1.1 HANFORD SITE DESCRIPTION

The Hanford Site (refer to Figure 1-1) is located in a rural region of southcastern Washington State,
occupying an arca of about 586 mi” (1,518 km®). It lies about 200 mi (320 km) northcast of Portland,
Orcgon; 170 mi (270 km) southcast of Scattle, Washington; and 124 mi (200 km) southwest of Spokanc,
Washington. More in-depth discussions on the characteristics and activitics at the Hanford Sitc are
available in the Hanford Site National Environmental Policv Act (NEPA) Characterization (PNNL-6415,
Rev 18) and the Hanford Site Environmental Report for Calendar Year 2009 (PNNL-19455).

1.1.1  Historical Background

In 1943, the federal government acquired the land that became the Hanford Site, where facilitics were
constructed and opcrated as part of the atomic weapons program, which began during World War 1. For
morc than 40 ycars, most facilitics at thec Hanford Sitc were dedicated to operations that produced
plutonium for national defense and to managing the radioactive and chemical wastes generated from those
production processcs. In morc recent years, defense programs have ceased while new programs have
emerged. New programs include major cfforts to clean up contamination in the environment and facilities
resulting from past opcrational practices and the research and development of new and improved waste
disposal technologics. Currently, three DOE Offices manage the programs at the Hanford Site. They arc
the U.S. Department of Energy, Richland Operations Office (DOE-RL), the U.S. Department of Energy,
Oftice of River Protection (DOE-ORP), and the U.S. Department of Energy, Pacific Northwest Site
Oftice (PNSO).

1.1.2  Main Areas, Facilities, and Activities

Fivc main operational arcas at the Hanford Site generated radionuclide air cmissions in 2009: the 100,
200, 300, 400, and 600 Areas (refer to Figure 1-1). The 100 Arcas have the two deactivated 100-K Spent
Fucl Storage Basins, thc Cold Vacuum Drying Facility (CVDF), and nine dcactivated production reactors
with support facilitics, all located near the Columbia River. The 200 Arcas arc located on a platcau
approximately 21.5 mi (34.7 km) northwest of the City of Richland and 7 mi (11.3 km) from the
Columbia River. Facilities in the 200 East Arca include the Single-Shell and Double-Shell Tank Farms,
Canister Storage Building (CSB). Waste Encapsulation and Storage Facility (WESF), Plutonium
Uranium-Extraction (PUREX) Facility, B Plant Complex, Waste Trcatment and Immobilization Plant
(WTP), 242-A Evaporator, 200 Arca Effluent Treatment Facility (ETF), Low-Level Burial Grounds, and
the U.S. Ecology Low-Level Burial Site. In the 200 West Arca arc the Plutonium Finishing Plant (PFP),
Uranium-Trioxide (UO3) Plant, Single-Shell and Double-Shell Tank Farms, T Plant Complex, U Plant,
Reduction-Oxidation (REDOX) Plant, 222-S Laboratory, Central Waste Complex (CWC), Waste
Reeceiving and Processing (WRAP) Facility, and Low-Level Burial Grounds (LLBGs). The 300 Arca,
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Just north of the City of Richland, has rescarch and development laboratorics. The 400 Arca has the
dcactivated Fast Flux Test Facility (FFTF), 8 mi (12.9 km) north of the City of Richland. The 600 Arca
has the Environmental Restoration Disposal Facility (ERDF) and the Waste Sampling and
Charactcrization Facility (WSCF); both facilitics arc immediately cast of the 200 West Arca.

Notable cvents in calendar year 2009 relevant to radioactive airborne emissions monitoring and reporting
arc summarized as follows:

e Environmental restoration activitics continued along the river in the 100 and 300 Arcas of the
Hanford Sitc. Contaminated soil and debris from inactive waste sites were excavated, transported,
and disposed of at ERDF as well as at other appropriate locations. Activitics were conducted in the
100 Arcas designed to placc the retired nuclear reactors in interim safe storage (ISS) pending their
final disposition. Thosc activitics include decontamination and decommissioning of the rcactors and
of ancillary facilitics. Several facilities in thc 300 Arca were decontaminated, decommissioned, and
demolished.

e Significant amounts of waste were removed from some single-shell tanks (SSTs) in the 200 Arca
Tank Farms and transferred to the double-shell tank (DST) system.

e Bechtel National, Inc. (BNI) continued construction of WTP. Four major facilitics are being
constructed: the Pretreatment Facility, the High-Level Waste Vitrification Facility, the Low-Activity
Waste Vitrification Facility, and the Analytical Laboratory. Through 2009, WTP has reccived no

radioactive material; thus, no radioactive airbornc emissions were released as a result of construction
in 2009,

e Thc 200 Arca Interim Storage Arca continucd storing spent fucl from non-defense production reactors
in a dry-cask storage system.

e At PFP facilitics, deactivation work continued under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA).

e The 200 Arca ETF continucd treating radioactive-hazardous aqucous wastc.

e The 242-A Evaporator continued operational campaigns to evaporate excess liquid from the DST
waste system.

e The 222-S Laboratory continued characterizing tank waste and supporting Hanford opcrational and
remediation projects.

e  WSCF analyzed large numbers of cffluent, environmental, and groundwater samples.

e FFTF was deactivated in June.
1.1.3 Prime Contractors

The DOE-RL prime contractors, along with their management responsibilities, are bricfly described in
this scction.

e CH2M HILL Plateau Remediation Company. CH2M HILL Platcau Remediation Company
(CHPRC) manages the Platcau Remediation Contract (PRC) at the Hanford Site. Summarized here
arc the principal contractual goals CHPRC is committed to advancing:

cnvironmental remediation, decontamination, and decommissioning of facilitics on the Central

Platcau in the 200 Arcas, where five chemical separations plants and other facilitics scparated and
recovered plutonium and other matcerials uscd for national defense, including specifically
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decontamination and demolition of tacilities at PFP: groundwater monitoring and remediation;
sitewide drilling management; characterization of facilitics and waste sites: disposal activitics of
non-tank farm waste: environmental surveillance and maintenance: manage operations and as
applicable the decontamination and demolition of facilitics such as 100-K Arca Spent Fuel
Storage Basins. CVDF. CSB. PFP. FFTF. CWC. LLBG. WSCF. and T Plant Complex; monitor
liquad cffluents and air emissions; surveillance and maintenance of inactive facilitics on the
Central Platcau. such as the PUREX Facility. B Plant Complex, REDOX. U Plant. and the 209-E
Building: and develop regulatory documents for activitics related to groundwater, soil. and
facilitics.

¢ Fluor Hanford, Inc. (FH) FI managed the Project Hanford Management Contract (PHMC) for
DOE-RL untl October 1. 2008, when the majority of the PHMC technical scope of work was
assigned to the new PRC. awarded to CHPRC. FH then scgued into the role of an interim integrative
contractor in relation to CHPRC and Washington River Protection Solutions, LLC (WRPS). tor work
with sitewide implications. until August 24, 2009. when it relinguished its responsibilities to the
Mission Support Contract. LLC (MSA). who had been awarded the new Mission Support Contract
(MSC), the scope of which is summarized next.

* Mission Support Alliance, LLC. MSA was awarded the MSC and began operations under authority
of that contract from DOT-RL on August 24, 2009. MSA is responsible for fulfilling the MSC
contractual goals, which include managing these five primary functions at the Hanford Site: Safety.
security, and the environment: Site infrastructure and utilities: Site business management: information
resources and content management; and portfolio management.

*  Washington Closure Hanford, LL.C (WCH). WCH manages the River Corridor Closure Project
for DOE-RL. The scope of work includes surveillanee and maintenance of inactive past-practice
waste sites and of inactive factlities: remediation of past-practice waste sites; closure of Resource
Conscrvation and Recovery Act of 1976 (RCRA) land-based treatment. storage, and disposal units:
and the deactivation. decontamination. decommissioning, and demolition of facilitics.

The DOE-ORP prime contractors at the Hanford Site are identified next. along with their management
responsibilitics and the facilities they oversee that have or have had radionuclide air emissions.

e Bechtel National, Inc. The mission of BNI is to design, build. and commission the Hanford Tank
WTP to vitrity the tank waste at the Hanford Site. This project includes a pretreatment facility to
separate the tank waste into high-level radioactive and low-activity radioactive streams. The High-
Level Vitrification Facility and the Low-Level Vitrification Facility both will immobilize the waste in
a glass form cencased in canisters.

e Washington River Protection Solutions, LL.C. WRPS managcs the tank farms for DOE-ORP.
Thesc responsibilities include storing and retrieving for treatment of approximately 54 million gallons
of highly radivactive and hazardous waste stored in 177 underground tanks; characterizing the waste:
eventually delivering the waste to an under-construction vitrification facility at which the waste will
be converted into a glass-like substance for permanent disposal.

The DOE-PNSO prime contractor at the Hanford Site is identified next, along with its management
responsibilitics and the facilitics it oversees that have or have had radionuclide air emissions.

¢ Battelle Memorial Institute. Battelle Memorial Institute operates the Pacific Northwest National

Laboratory (PNNL) for PNSO. PNNL does rescarch and development in the physical. chemical, life.
and environmental sciences: produces advanced methods of nuclear waste management; and conducts
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rclevant environmental monitoring on and off the Hanford Site and applicable liquid efflucnt and air
cmission monitoring at the DOE facilities 1t manages.

Somc privately and publicly owned facilitics capable of gencrating airborne radioactive emissions arc
located at or ncar the Hanford Site. Thesc facilitics include (1) a low-level waste burial site operated by
U.S. Ecology on the 200 Area platcau. (2) the Encrgy Northwest Columbia Generating Station (ENCGS)
commcrcial nuclear reactor and office buildings, ncar the Columbia River, north of the 300 Arca and cast
of the 400 Area, (3) the Test America laboratory south of the 300 Area, (4) the AREVA Federal Services
LLC fuel fabrication facility, adjacent to the Hanford Site southern boundary, (5) Perma-Fix Northwest,
Inc., adjacent to the east side of the AREVA Federal Services LLC, (6) Interstatec Nuclear Services,
located 1 mi (1.6 km) south of the southemn boundary of the Hanford Sitc, and (7) Battelle’s non-DOE
rescarch laboratories in north Richland. Emissions from these facilities are not included in this report
becausc they arc not regulated as part of the Hanford Site; however, they may be separately regulated as
required by applicable rcgulations.

1.2 POINT SOURCE DESCRIPTIONS

This section includes descriptions of point sources. A point source is reported in this document if it met
the following four criteria during 2009: (1) required continuous monitoring or periodic confirmatory
mcasurements 1n accordance with 40 CFR 61, Subpart H, and with WAC 246-247, (2) was described in
the Department of Energy Hanford Site Air Emissions License #FF-0] (FF-01), (3) emitted or had the
potential to emit radionuclides, and 4) cfflucnt sampling was the monitoring method used.

Air cmissions from other sources of radioactive matcrials are reported in Sections 4.0 and 5.0. Fugitive
emissions from those sources were estimated using methods described in Section 4.0.

1.2.1  General Description and Reporting Criteria

Radionuclide air emissions from point sources generally are discharged from stacks and vents (from this
point forward, szack implics vent as well, unless vent is used as the proper name or description of a point
source). Stack sizes, shapes, and discharge paths vary because of facility requircments at the time of
construction. Discharge heights range from nearly ground level to 200 ft (61 m), and flow rates range
from less than 100 ft’/min (0.047 m’/s) to 290,000 ft'/min (137 m3/s). Stacks vary in design from
horizontal to vertical, rectangular to cylindrical, actively to passively ventilated, and permanent to
portable.

A point source is designated “major” when hypothetically in the absence of all pollution control
equipment its potential maximum emissions can cause a dose greater than 0.1 mrem/yr EDE to the nearest
member of the public not employed by DOE or its contractors associated with the Hanford Site and who
lives near and/or has unrestricted access to a place of employment on the Hanford Site. A point source is
“minor” when under the same hypothetical conditions its potential maximum emissions in the absence of
all pollution control equipment cannot causc a dosc greater than 0.1 mrem/yr EDE.

Thesc principal emission abatement methods were uscd singly or in combination to remove radioactive
constituents from most stack emissions during 2009: (1) high-cfficiency particulate air (HEPA) filters,
(2) sand filters, (3) deep-bed fiberglass filters, (4) fiberglass prefilters, and (5) charcoal adsorbers.
Gencrally, from onc to three stages of HEPA filtration werce used as the final particulate-removal method
before an air emission strcam was exhausted to the atmosphere. Other emission abatement technology
employed at stacks includes: demisters, deentrainers, moisture separators, water chillers, condensers,
cvaporative towers, isolation and backdraft dampers, and so on (sce Tables 2-3 and 2-4 for a listing of
emission abatement technology at each stack).
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1.2.2 100 Areas Facilities

The 100 Arcas contain nine inactive production reactors and their associated support tacilitics. Many of
the reactors have been placed in ISS and many associated support facilitics demolished. The only point
sources of radionuclide air emissions are at facilities in the 100-K and 100-N Arcas. Those point sources
arc bricfly described below and their focations illustrated in Figure 1-2.

1.2.2.1 100-N Area
The 100-N Arca contains the inactive N Reactor and ancillary facilities.

107-N This minor CERCLA-regulated stack exhausted filtered air from activitics conducted to
decontaminate and decommission the inactive 107-N Basin Recirculation Facility. 1t was
permanently shut down April 30, 2009, Particulate emissions were sampled prior to then.

1.2.2.2 100-K East and West Areas

Located in these areas arc two retired reactors awaiting decommissioning, two storage basins that
previously stored irradiated nuclear fuel under water, a radiological analysis laboratory. and the CVDF,

105-KE By September 2009. the three exhaust vents at the 105-KE Basin were permanently
removed from service as part of the demolition of the facility housing the spent-tucl
storage basin. All of the demolished material was disposed of at ERDF. When the vents
did operate. emissions were sampled for particulate radionuclides and the data reported
cumulatively because the vents exhausted a single point source. The vents were
categorized as “minor™ because the radiological dose potential of the associated point
source was less than or equal 10 0.1 mrem yr EDE.

105-KW  Three minor vents exhausted unfiltered air from the spent-tuel storage basin in the
105-KW Building. Emissions were sampled for particulate radionuclides and in Table
2-2 the analytical data reported cumulatively because the vents exhausted a single point
source.

1706-KE  This minor stack did not operate in 2009. having been shut down permanently near the
cnd of 2008. When the stack did operate, it exhausted filtered air from the 1706-KE
Laboratory. By September 2009, the above-grade portion of the laboratory. including the
stack, was demolished and disposced of at ERDF.

296-K-142 This major stack exhausted filtered air from CVDF. The stack is categorized as “major”
because the radiological dose potential of the associated point source is greater than
0.1 mrem/yr EDE. Particulate emissions were sampled.

100-KW Air Sparging Vent  Air from the work arca of the 105-KW Integrated Water Treatment
System (IWTS) passively moves through this major vent. equipped with a single HEPA
filter. During backwashing of system filters, radionuclides may become airborne and
captured on the HEPA filter. which is destructively analyzed cither quarterly if the air
sparger was operated or annually if not,

1.2.3 200 East Area Facilities

The 200 East Arca contains facilitics for chemical separations, reprocessing, and waste handling and
disposal. Locations of radionuclide air emission discharge points in the 200 East Arca arc illustrated in
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Figurc 1-3. The majority of radionuclides discharged from the 200 Arcas are in particulatc form. The
PUREX Plant and Tank Farm cvaporator facilitics may still discharge a volatile radionuclide, '*I.

1.2.3.1 Plutonium-Uranium Extraction Facility

The PUREX Facility was used to scparate plutonium from spent nuclear fucl. The facility was
deactivated in June 1997.

291-A-1  This major stack exhausted filtered air from the canyon. Emissions were sampled for
particulate radionuclides and volatile '*I.

296-A-10  This minor stack exhausted filtered air from Storage Tunncl No. 2. This stack has not
operated since 1996. When it did operate, particulate emissions were sampled.

1.2.3.2 B Plant Complex

The B Plant Complex separated plutonium from spent nuclear fucl, but its operations were later
reconfigured to remove *'Sr and '’Cs from highly radioactive liquid waste. The main canyon building,
221-B, contains radioactivce contamination from various production campaigns. The B Plant Complex,
excluding WESF, was deactivated in 1998,

296-B-1  This major stack, the replacement B Plant main stack, cxhausted filtered air from the
main canyon and process cells in the 221-B Building, from the process cell in the 212-B
Building, and from the 224-B Building via the vessel vent. Particulate cmissions were
sampled.

1.2.3.3 Waste Encapsulation and Storage Facility

At WESF, ™Sr and '"'Cs from waste scparations material were converted to solid strontium fluoride and
cesium chloride, respectively. Those cesium and strontium compounds were scparately double-
cncapsulated and placed in water-filled storage basins at WESF. The current mission for WESF is to
continue storing these radioactive capsules.

296-B-10  This major stack cxhausted filtercd air from the 225-B Building. Particulatc cmissions
were sampled.

1.2.3.4 200 East Area Tank Farms

Radioactive wastc stored in Tank Farms consists of sludge and saltcake in SSTs and liquids and slurry in
DSTs.

296-A-18 This minor stack cxhausted filtercd air from the 241-AY-101 Tank annulus. Particulatc
cmissions were sampled.

296-A-19 This minor stack exhausted filtered air from the 241-AY-102 Tank annulus. Particulate
cmissions were sampled.

296-A-20 This minor stack cxhausted filtered air from the 241-AZ-101 and -102 Tank annuli.
Particulatc cmissions were sampled.

296-A-26 This minor stack did not operate in 2009. When in usc, it exhausts filtered air from the
waste unloading room and sump tank at the 204-AR Waste Unloading Station.
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This minor stack cxhausted filtered air from the tank annuli in the 241-AW Tank Farm.
Particulate emissions were sampled.

This minor stack exhausted tiltered air from the tank annuli in the 241-AN Tank Farm.
Particulate cmissions were sampled.

This minor stack exhausted filtered air from the 24 1-AP tanks. Particulate emissions
were sampled.

This minor stack ¢xhausted filtered air from the tank annuli in the 241-AP Tank Farm.
Particulate emissions were sampled.

This major stack exhausted filtered air from the tanks in the 241-AY and 241-AZ Tank
Farms. Particulate and volatile radionuclide emissions were sampled.

This minor stack exhausted filtered building ventilation air from the 702-AZ Building.
Ordmarily. particulate emissions are sampled, but in 2009 no samples were collected
even though the stack operated. To compensate for this situation, the highest gross alpha
and gross beta concentrations determined from sampling emissions from this stack during
2004 through 2008 were used as surrogates for estimating emission relcases in 2009.

This major exhausted filtered air from the 241-AN tanks. 1t operates in conjunction with
the 296-A-45 stack. Particulate emissions were sampled.

This major stack exhausted filtered air from the 241-AN tanks. It operates in conjunction
with the 296-A-44 stack. Particulate emissions were sampled.

This major stack exhausted filtered air from the 241-AW tanks. 1t operates in
conjunction with the 296-A-47 stack. Particulate emissions were sampled.

This major stack exhausted filtered air from the 241-AW tanks. It operates in
conjunction with the 296-A-46 stack. Particulate emissions were sampled.

This portablc exhauster did not operate in 2009. Although designated as a major stack,
when last in usc in 2007, it functioned as a minor point source. (Note: As a portable
cxhauster, it may be relocated to exhaust other emission points, which may include minor
sources of emissions.) When last operated, particulate emissions were sampled.

This major stack, a portable exhauster, did not operate in 2009. It last operated in 2008,
cxhausting filtered air from the 241-C-109 tank to retrieve tank contents in support of
activities leading to tinal tank closurc. When operated. particulate material was sampled.
(Note: As a portable exhauster. it may be relocated to exhaust other emission points,
which may include minor sources of emissions.)

This major stack. a portable exhauster. exhausted filtered air trom the 241-C-104 and
-110 tanks during work to retricve much of the remaining tank contents. (Note: As a
portablc exhauster. it may be relocated to exhaust other emission points, which may
include minor sources of emissions.) Particulate cmissions were sampled.
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1.2.3.5 242-A Evaporator

The 242-A Evaporator operated in 2009 to remove liquid from DST liquid mixed waste to produce a
more concentrated waste stream, which is transferred back to the Tank Farms.

296-A-21 This minor stack exhausted filtered air from the 242-A Building. Particulatc cmissions
were sampled.

296-A-22  This minor stack cxhausted filtered air from the 242-A Evaporator vesscl ventilation
system. During 242-A Evaporator campaigns, continuous sampling is requircd as well as
mcasurcment of radionuclides that could contribute greater than 10 percent of the
potential total cffective dose equivalent defined in the applicable Notice of Construction
(NOC). During non-campaign periods, the requirement is that weekly samples of
cmissions collected once a quarter be analyzed for gross alpha and gross beta. In 2009,
particulatc emissions were sampled.

1.2.3.6 200 Area Effluent Treatment Facility

ETF trcats mixed aqueous waste strcams prior to their disposal at the State-Approved Land Disposal Site,
also designated as the 616-A Crib.

296-E-1  This minor stack cxhausted filtered air from the 2025-E Building and ETF processing
vents. Particulate emissions were sampled.

1.2.3.7 Canister Storage Building
This facility stores irradiated fucl from the 100-K Spent Fucl Storage Basins. The fucl is contained in
specially engincered canisters housed in storage tubes within the facility. Before the fucl was received at

CSB, it passed through the CVDF, where it was dried and packaged in the canisters for shipment.

296-H-212 This major stack exhausted filtered air from the 212-H Building. Particulate cmissions
were sampled.

1.2.3.8 209-E Critical Mass Laboratory

This shutdown facility originally had been uscd for testing critical mass configurations, but has been in a
survcillancc-and-maintenance mode for years.

296-P-31  This major stack cxhausted filtcred building ventilation air from the 209-E Facility.
Particulate emissions were sampled.

1.2.4 200 West Area Facilities

The 200 West Arca contains facilities for laboratory analysis; chemical scparations and proccessing; and
wastc handling and disposal. Locations of radionuclide air emission discharge points in the 200 West
Arca arc illustrated in Figure 1-4.

1.2.4.1 Reduction-Oxidation Plant

REDOX also is known as the 202-S Building and as S Plant. REDOX operated as a fuel reprocessing
facility until it was shut down in 1967.
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291-S-1 The REDOX main stack exhausted filtered air trom the REDOX canyon. Particulate
cmissions were sampled from this minor stack.

1.2.4.2 T Plant Complex

The T Plant Complex consists of two main structures: the 221-T Building and the 2706-T Building. The
221-T Building is onc of the original fucl-processing facilitics. The last fucl processed there was in 1956.
The 221-T Building and the 2706-T Building arc now used for the treatment, storage, repackaging,
sampling, and verification of waste containers. Liquid waste was treated and stored in tank systems and
radioactively contaminated equipment decontaminated in both structures.

291-T-1  This major stack exhausted filtered air from the 221-T Canyon, 224-T Process Cells. and
process ventilation system. Particulate emissions were sampled.

296-T-7  This minor stack exhausted HEPA-filtered air from the 2706-T and 2706-TA Buildings
when decontamination, treatment, storage. sampling. cte., activitics were performed or
other activities were underway that had the potential to increase airborne radionuclide
contamination: otherwise. the stack does not operate. Particulate cmissions were
sampled.

1.2.4.3 U Plant

U Plant was constructed as a tucl reprocessing plant but never used for that purpose. Instead. it was used
to recover uranium from bismuth-phosphate waste and high-level radioactive wastes from Tank Farms.
U Plant 1s now a retired lactlity,

291-U-1  This minor stack exhausted filtered air from the 221-U Canyon ventilation system.
Particulate emissions were sampled.

1.2.4.4 Plutonium Finishing Plant

PEP was constructed to produce plutonium metal from plutonium nitrate received from the PUREX
Facility. PFP also recovered plutonium. in the form of plutonium nitrate, from plutonium scrap. Its prior
missions have ended. missions which included the safe and sceure storing of SNM and the stabilizing of
nuclear materials for long-term storage. In 2009, significant cleanup activities were conducted, and in
May 2009 the 291-Z-1. 296-Z-5, 296-Z-6. and 296-Z-7 stacks were transitioned to regulation under
CERCLA.

291-7Z-1  This major stack exhausted filtered air from the 234-5Z, 236-Z. and 242-Z Buildings.
Particulate emissions were sampled.

296-7-5  This minor stack exhausted filtered air from the 2736-ZB Building. Particulate cmissions
were sampled.

296-7-6  This minor stack exhausted filtered air from the 2736-Z Building. Particulate emissions
were sampled.

296-7-7  This major stack exhausted filtered air from the 2736-ZB Building. Particulate emissions
were sampled.

296-7-15  This minor stack. regulated under CERCLA. exhausted filtered air from the 243-Z Liquid
Low-Level Waste Treatment Facility. Particulate emissions were sampled.
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1.2.4.5 200 West Area Tank Farms

Thesc tank farms hold high-level radioactive waste, consisting of sludge and saltcake in SSTs and liquids
and slurry in DSTs.

296-P-22  This minor stack exhausted filtered air from annuli in the 241-SY-101, -102, and -103
Tanks. Particulate emissions were sampled.

296-P-23 This minor stack cxhausted filtered air from the 241-SY-101, -102, and -103 Tanks.
Operation of this stack (designated as “B” train) alternated with 296-S-25 (dcsignated as
“A” train). Particulate emissions were sampled. In Table 2-2, emission and dosc data for
these two stacks are presented cumulatively because they exhaust a single point source.

296-P-43  This major stack, a portable exhauster, did not operate in 2009. (Note: As a portable
cxhauster, it may be relocated to exhaust other emission points, which may include minor
sourccs of emissions.) It was last uscd at the 241-S-112 tank, where it exhausted filtered
air from which particulate matcrial was sampled.

296-P-44  This major stack is a portable exhauster. In 2009, it was used at Tank 241-S-102 to
cxhaust filtered air from which particulate matcrial was sampled. (Note: As a portable
exhauster, it may be relocated to exhaust other emission points, which may include minor
sources of emissions.) Particulate emissions were sampled.

296-S-15  This minor stack did not operate in 2009 and is undergoing permanent closure. When in
use, it exhausted filtered air from the 241-SX-101 through -112 and 241-SX-114 tanks,
from which particulatc matcrial was sampled.

296-S-25  This minor stack exhausted filtered air from the 241-SY-101, -102, and -103 Tanks.
Opcration of this stack (designated as “A” train) altcrnated with 296-P-23 (designated as
“B” train). Particulate emissions were sampled. In Table 2-2, emission and dose data for
these two stacks arc presented cumulatively because they exhaust the same point source.

1.2.4.6 200 West Area Evaporators

Two evaporators are in the 200 West Arca: the 242-S Evaporator-Crystallizer Building and the

242-T Evaporator-Crystallizer Building. Both of these evaporators were shut down in the carly 1980s.
The evaporators were designed to remove most of the water from radioactive liquid waste, with the
resulting slurry then rerouted to the Tank Farms for interim storage.

296-S-18  This minor stack exhausted filtered air from the 242-S Evaporator-Crystallizer Building,
Particulate cmissions were sampled.

296-T-17 This minor stack did not opcrate in 2009 and is undergoing permanent closure. When in
usc, it exhausted filtered air from the 242-T Evaporator-Crystallizer Building and cold-
cell ventilation system.

1.2.4.7 222-S Laboratory
The 222-S Laboratory provides chemical and radiochemical analytical support for Tank Farm waste

characterization, rescarch and development, cnvironmental sample analysis, and Hanford operation and
remediation projects.
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296-S-16  This minor stack exhausted filtered air from the 219-S Building waste tanks. Particulate
cmissions were sampled.

296-S-21  This major stack cxhausted filtered air from 222-S Laboratory hoods, gloveboxes. hot-
cells, and room ventilation system. Particulate emissions were sampled.

296-S-23  This minor stack exhausted filtered air from the 219-S Tank System Sample Gallery
Hood. To verify low ecmissions from this stack, nondestructive analysis of the primary
HEPA filter is performed every odd-numbered calendar year (when available, analysis
results arc presented in Table 5-3).

1.2.4.8 Waste Verification and Sampling Facility

The contents of drums received from generators used to be verified at this facility, which was transferred
to West Tank Farms m 1995,

296-W-3  This minor stack did not operate in 2009, with no plans for it to operate again (it has not
operated since 1997). When in use, it exhausted filtered air from the 213-W Building.

1.2.4.9 Waste Receiving and Processing Facility

WRAP is used for examining, assaying. characterizing, and repackaging waste. principally transuranic
(TRU) wastc.

296-W-4  This major stack cxhausted filtered air from WRAP. Particulate emissions were sampled.
1.2.5 300 Area Facilities

The 300 Arca consists primarily of laboratorics, rescarch facilitics, a radioactive liquid waste handling
facility. and scveral inactive facilitics associated with prior Hanford Site missions. Many of these
facilitics have been demolished as part of CERLCA cleanup activitics conducted in the 300 Arca.
Locations of cmission points in the 300 Arca are illustrated in Figurc 1-5.

1.2.5.1 340 Complex

Within the 340 Complex is the 340-A Building, which contains six aboveground tanks that had been uscd
to temporarily store liquid mixed wastc. Thosc tanks have been flushed and are currently empty. The
340-B Building was uscd for the railcar loadout of liquid mixed waste and has been shut down since
1998. The 340-B Building is currently used to temporarily store nonradioactive and radioactive solid
waste. The 340 Vault houscs two tanks, which have been empticd to the maximum cxtent practical.
Opcrations within the vaults have permanently ccased.

340-NT-EX  This minor stack cxhausted filtered air from the 340 Building vault, the 340 Building
vault tanks, the 340-A Building aboveground storage tanks, and the associated piping

system. Particulate cmissions were sampled.

340-B  This minor stack did not operate in 2009, with no plans for it to opcrate again. When last
opcrated in 1998, it exhausted filtered air from the cast portion of the 340-B Building.

340-DECON  This minor stack exhausted filtered air from the 340 Building Decon Room.
Particulate cmissions were sampled.
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1.2.5.2 318 Radiological Calibrations Laboratory

The Radiological Calibration Laboratory contains arcas for calibrating radiation survey instruments and
processing personncl dosimeters. In the 318 Building, work is done with scaled sources and small
quantitics of unscaled sources. These sources arc used for technical service and rescarch purposes. Room
126 in the 318 Building is equipped with a fume hood that exhausts air flow through a single pass HEPA
filter system to provide air emission controls and to help manage radioactive air relcascs.

EP-318-01-S  This minor stack cxhausted cmissions from a single fume hood. Particulate cmissions
wcere sampled.

1.2.5.3 320 Analytical and Nuclear Research Laboratory

The Analytical and Nuclear Rescarch Laboratory contains cnvironmental radiochemistry laboratories. It
has the capability of handling scaled sources. Also, unscaled sources of radioactive materials are handled
in the form of fissionable materials, special nuclear materials, and high toxicity radioactive materials in
certain quantitics and limitations. The 320 Building has three permitted radioactive air exhaust stacks,
two of which are connected to chemical hoods and the other is a building ventilation system stack.

EP-320-01-S  This minor stack cxhausted filtered building ventilation air. Particulate cmissions
were sampled.

EP-320-02-S  This minor stack cxhausted cmissions from a filtered chemistry hood. Particulate
cmissions were sampled.

EP-320-04-S  This minor stack did not opcrate. When it did operate, it exhausted emissions from a
filtcred chemistry hood, and particulate material in thosc cmissions was sampled.

1.2.54 324 Waste Technology Engineering Laboratory

The building contains laboratories that were used for chemical and process development activitics, and is
now undergoing clcan-out and dcactivation under CERCLA.

EP-324-01-S  This major stack cxhausted filtered building air. Particulatc emissions were sampled.
1.2.5.5 325 Radiochemical Processing Laboratory

The Radiochemical Processing Laboratory (RPL) contains radiochemistry laboratories and hot cells used
for research process development, mixed-waste trcatment activitics, and radioanalytical services. The
RPL manages radioactive inventory to the room, arca, and building. The RPL is capable of handling
scaled radioactive materials sources. Along with scaled sources, unscaled radioactive sources in the form
of fissionable matcrials, special nuclear materials, and high toxicity radioactive materials are allowed
within facility limitations. The 325 Building is opcratced as a major cmission unit, ventilated through a
serics of HEPA filters and sampled via silica gel for tritium and record samples for particulate
radionuclidcs.

Radionuclides monitored are those in actual inventory that contribute greater than 0.1 mrem/yr to the
MEI, represent greater than 10 percent of the unabated potential to emit (PTE), or represent greater than
25 percentof the abated dosc; other radionuclides that could (i.c., arc not in actual inventory) contribute
greater than 0.1 mrem/yr to the MEI, represent greater than 10 percent of the unabated PTE, or represent
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grcater than 25 percent of the abated dosc are reported using the Appendix D method of 40 CFR 61.
Radionuclides that do not mect the critera above but have a known release are also reported.

EP-325-01-S  This major stack cxhausted filtered building air. Emissions were sampled using a
record particulate sampler and a tritium sampler.

1.2.5.6 326 Materials Sciences Laboratory

The Materials Sciences Laboratory contains laboratories and equipment for studies of metatlurgical,
chemical, and physical behavior of reactor components, fuel materials, mixed fission products. mixed
activation products, and ceramic composite materials. The 326 Building is capable of handling
radioactive scaled sources. Unscaled radioactive sources handled in the building are fissionable
materials, special nuclear materials, and high toxicity radioactive materials within allowable limits. These
radioactive materials are handled in hot cells and fume hoods. The building has a radioactive air exhaust
system that vents through HEPA filters.

EP-326-01-S  This minor stack exhausted both filtered and unfiltered building air. Particulate
cmissions were sampled.

1.2.5.7 327 Post-Irradiation Testing Laboratory

The building, which contains hot-cells that had been used for examining and testing irradiated materials,
was undergoing clean-out and deactivation under CERCLA. The EP-327-01-S stack was a major stack
that was downgraded to a minor stack February 27, 2009. It was permanently shut down May 11, 2009,

EP-327-01-S  This major and then minor stack exhausted filtered building air. Emissions were
sampled using a record particulate sampler.

1.2.5.8 329 Chemical Sciences Laboratory

The Chemical Sciences Laboratory contains chemistry laboratories for radioanalytical studics.
environmental radionuclide studies, and radiation detection instrumentation development. The

329 Building has the capability of handling radioactive scaled sources. Unscaled radioactive materials
allowed are fissionable materials, special nuclear materials, and high toxicity radioactive materials in
accordance with facility mitations. The building exhausts radioactive materials through a permitted
exhaust stack.

EP-329-01-S  This minor stack exhausted filtered building ventilation air. Particulate emissions
were sampled.

1.2.5.9 331 Life Sciences Laboratory

The Life Sciences Laboratory | contains arcas for biological and ¢cological rescarch studics. The

331 Building is capable of handling scaled-source radioactive materials and unscaled radioactive sources
such as fissionable materials and special nuclear materials. The Life Sciences Laboratory 1 is ventilated
through a major cmission unit.

Radionuclides monitored arc those in actual inventory that contribute greater than 0.1 mrem/yr to the
MEIL represent greater than 10 pereent of the unabated PTE, or represent greater than 25 pereent of the
abated dosce; other radionuclides that could (i.c., arc not in actual inventory) contribute greater than

0.1 mrem/yr to the MEI, or represent greater than 10 pereent of the unabated PTE, or represent greater
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than 25 percent of the abated dosc are reported using the Appendix D method of 40 CFR 61.
Radionuclides that do not meet the criteria above but have a known release arc also reported.

EP-331-01-V  This major vent cxhausted filtcred building ventilation air. Particulate emissions
werc sampled.

1.2.6 400 Area Facilities

The 400 Arca consists of the deactivated FFTF, the Maintenance and Storage Facility (MASF), and the
Fuels Materials Examination Facility. Locations of emission points in the 400 Arca are illustrated in
Figurc 1-6.

1.2.6.1 Fast Flux Test Facility

Deactivation of FFTF was completed in June 2009. Located in the 400 Arca, it formally operated as a
400-mcgawatt thermal, sodium-cooled, low-pressure, high-temperature reactor plant, which had been
constructed for irradiation testing of breeder reactor fuels and materials.

FFTF-RE-SB  This minor stack did not operate in 2009 and is undergoing pcrmancnt closure.
When it did operate it exhausted unfiltered air from the Lower Reactor Service
Building and particulatc emissions were sampled.

FFTF-CB-EX  This minor stack, also referred to as the Combined Exhaust, operated only bricfly in
2009, exhausting unfiltered air from the reactor containment and gases from the
argon processing system. It ran only in support of maintenance activitics. An
agrcement with the Washington State Department of Health (WDOH) allowed the
discontinuance of emission sampling and the usc instead of calculations based on
residual contamination within the FFTF primary piping systems to estimate
radioactive matcrial emitted annually. Previously, emissions were sampled using a
record sampler to collect particulate radionuclides and tritium in the form of tritiated
water vapor.

FFTF-HT-TR  This minor stack did not operate in 2009 and is undergoing permanent closure.
When it did operatc it cxhausted air from unfiltered portions of the Heat Transport
System South that are exterior to the FFTF containment structure and particulate
emissions were sampled.

1.2.6.2 Maintenance and Storage Facility
MASEF, or the 437 Building, is a multipurposc scrvice center supporting the specialized maintenance and
storage requirements of FFTF. MASF provides the capability for decontamination, repair, and storage of

non-fueled components and hardwarc for FFTF.

437-MN&ST  This minor stack cxhausted filtered air from MASF. Particulatc cmissions were
sampled.

437-1-61 This minor stack exhausted filtcred air from MASF. Particulate emissions were sampled.
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1.2.7 600 Areca Facilities

In the 600 Arca, WSCF cmits or has the potential to emit radionuclides. For dose modeling purposcs,
WSCF was regarded as located in the 200 West Arca because of its close proximity to the main entrance
to that Arca. Hence, WSCF is shown in Figure 1-4.

1.2.7.1 Waste Sampling and Characterization Facility
WSCF provides low-level radiological and chemical analyses on various types of samples and sample
media. The majority of the analyzed samples arc used to determine compliance with the requirements of

environmental regulations and DOE Orders.

696-W-1  This minor stack exhausted filtered air from the analytical laboratory. on the main floor
of the 6266 Building. Particulate emissions were sampled.

696-W-2  This minor stack exhausted filtered air from the Nuclear Spectroscopy Laboratory in the
6266 Building. Particulate emissions were sampled.

I-16
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100-K Area Radionuclide Emission Point Sourccs.

Figure 1-2.
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Figurc 1-3. 200 East Arca Radionuclide Emission Point Sources.
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Figure 1-4. 200 West Area Radionuclide Emission Point Sources.
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Figurc 1-6. 400 Arca Radionuclide Emission Point Sources.
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2.0 RADIONUCLIDE AIR EMISSION DATA FOR POINT SOURCES

This section presents information on point sources of radionuclide cmissions at the Hanford Site. The
point sourccs listed arc actively ventilated stacks using clectrically powered exhausters and from which
cmissions arc discharged under controlicd conditions. The criteria for reporting point source radioactive

cmissions in this report arc in Section 1.2. Data on radionuclides emitted from point sources in 2009 arc
shown in Tables 2-1 and 2-2.

Tables 2-1 and 2-2 display cmission data of 25 major and 37 minor point sources, respectively, that
operated during 2009 other than briefly for annual testing. Scveral point sources listed did not operate in
2009, and among them arc a few that should never operate again but have not yet been officially and
permanently deactivated. The data include total releases in 2009 of radionuclides or types of radioactivity
tfrom cach point source and the consequent radiological doscs from those releases. Tables 2-3 and 2-4
present information on stack heights and in-place abatement technology.

Each cmission point is assigned to the major operational arca in which it is located (i.c., 100, 200 East,
200 West, 300, or 400 Arcas). cxcept for two minor stacks in the 600 Arca. For cach of the operational
arcas, a ncarest location (c.g., dwelling, business [which can be on an unrestricted arca of the Hanford
Site], school, or office) relative to that arca is determined for a real or hypothetical public receptor not
cmployed by DOE or its contractors and who has the potential of receiving the maximum exposure to
cmissions from that arca. A common distance to that ncarest public receptor is applicd to all the emission
points within an opcrational arca; the two stacks in the 600 Area arc for dosc modeling trcated as though
located the 200 West Arca. Thus, cach of the five operational areas has assigned to it a respective
location of a ncarcst public receptor. Radioactive doses calculated for these receptors are used to
dcterminc the regulatory category of cach emission point source (i.c., whether it is major or minor) as
well as requisitc monitoring requirements. Information on these nearest receptors is in Table 2-5,
including distances to the ncarest farms that produce milk, meat, and vegetables.

In contrast to the five ncarest public receptors is the Hanford Site MEI, a member of the public who
hypothetically rceeives the highest calculated radiological dosc attributable to exposure to Hanford Site
cmissions in onc calendar year. Selection of the annual MEI, who cannot be an employee of DOE or its
contractors, is contingent on the MEI’s place of residence or employment (Note: A place of business may
be at a location on the Hanford Site to which access is unrestricted, such as the Lascr Interferometer
Gravitational Wave Obscrvatory [LIGO]). Emission data used in the calculations represent those from all
point and fugitive sources in the five operational arcas and in the 600 Arca. For 2009, the ME] was a
rcsident on a farm near Sagemoor Road, Franklin County, directly across the Columbia River from the
Hanford Sitc 300 Area. This MEI location has remained unchanged since 2005. For 2004, the MEI
location was Ringold, also thc site of the MEI from 1990 through 1992. From 1993 through 1999, the
MEI was at the Sagemoor Road location. In 2000 and 2001, the location of the MEI shifted to two
different locations within the 300 Area where non-DOE-related employment existed. Such employment
ended in carly 2002.

The dosc to the MEI was calculated using the dose-modcling program Clean Air Act Assessment Package
1988-Personal Computer (CAP88-PC) Version 3 (EPA 2007, CAPSS-PC Version 3.0 User Guide),
approved by the U.S. Environmental Protection Agency (EPA). This dose valuc is used in determining
the status of Hanford Sitec compliance with the dose standard in 40 CFR 61, Subpart H, of 10 mrem/yr
EDE to any member of the public.

2-1



DOE/RL-2010-17, Rev. 0

Table 2-1. Hantord Site Radionuclide Air Emissions from Major Point Sources in 2009,

(radiological dose potential of >0.1 mrem/yr EDE to nearest public receptor)t (6 sheets)

?tf_‘l? " (;,\,Z:::.T.i Volume. Radionuclide (:\Z‘;:t‘;;: Emissions EDE to
c(Er;;‘rlznl('(f‘«)‘r: ﬂm: ra.te,“ ﬁ: 0': t"’p‘f‘ (?f d concpent‘rati;n." ‘ (| B MEL'
EDP code)l' ft /?‘m (m’) radloactl\'lty pCi/mL mrem

(m'/s)
100 Area Major Point Sources
296-K-142 16,375 8.6 11109 "Sr <0 0 0
(CVDECHPRC, Y201 1773 (241008 s <) 0 0
239240p, <0 0 )
“py <0 0 0
Am 6.0 E-18 209K 09 1L1E 09
gross o 89FE 17 39E 08 1.8 08
gross p 33 E-16 1.9 07 46 E 09
296-K-142 total dose: 2.4 15 08
200 East Area Major Point Sources
291-A-1 30.359 Lo E-10 "Gy <0 0 0
(PUREN Plant: (14.33) (45 L-0%) = 29E-12 1.5 03 1.8E 04
CHPRC A0 s 57E 16 53 07 1.0 E 08
2391240py, 1.7 E-16 1.6 E 07 98 08
“"Am 22E 16 20 07 1O 07
aross o SSE-16 791 07 4.8k 07
| grossB 30 E-15 28E 06 9.5 1 0%
291-A-1 total dose: 1.8 1 04
296-A-42 560 29108 %sr <0 0 0
(TE: WRPS: 1147 (0.20) (83 1-06) 129 <0 0 0
Yes <0 0 0
239/240Pu SO () ()
“'Am 4.9 E-18 566 11 28E-11
aross o 3T7TE-17 43 L 10 260E 10
aross p 93 E-16 1.1 E 08 37E 10
296-A-42 total dose: 6.6 1 10
296-A-44 892 49 1108 “c NM NM NM
and (042 (14107 Ysr <0 0 0
296-A-45 ]“(';§*4 0y <0 0 0
o e (048) ¥es <0 0 0
fthese two stacks exhaust e <0 0 0
the same soureel) 2p¢ NM NM NM
Z'pg NM NM NM
3y NM NM NM
ZBpy <0 0 0
2391240p, 26E-17 50E-10 30E 10
Am 53 E-IR 1L.OE 10 SOE 1
24Cm NM NM NM

19
'
to
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Tablec 2-1. Hanford Site Radionuclide Air Emissions from Major Point Sources in 2009.
(radiological dose potential of >0.1 mrem/yr EDE to ncarest public receptor)’ (6 sheets)

Stack Average . . Average i
(facility: operatmgc Volu;ne, Radlonucllfle operating Emissions, EDE tl(_)
contractor; flm}v ra'te, ft3 or type. 9‘ a4 | concentration, Ci MEI,
EDP code)” ft /Tln (m?) radioactivity nCi/mL mrem
(m’/s)
£ross o 34 E-16 6.4 E-09 3.9 E-09
gross f8 1.8 E-15 3.5 E-08 1.2 E-09
296-A-44 and 296-A-45 total dose: 5.5 E-09
296-A-46 1,063 5.5 E+08 “c NM NM NM
and (fv.sg) (L6 E107) Ogr <0 0 0
296-A-47 1‘.‘(’)’52 90y <0 0 0
e = 0 0
[these two stacks exhaust 137Cs <0 0 0
the same source]) 2pc NM NM NM
B'pa NM NM NM
=3y NM NM NM
#8py <0 0 0
790240py 1.0 E-16 2.1 E-09 1.3E-09
Am 6.4 E-17 1.4 E-09 7.0E-10
*Cm NM NM NM
gross o 1.7 E~16 3.7 E-09 23 E-09
gross B 1.3 E-15 2.7 E-08 92 E-10
296-A-46 and 296-A-47 total dose: 5.2 E-09
296-B-1 15.281 8.0 E+09 ls <0 0 0
(B Plant: CHPRC: BOOI) (7.21) (23E108) BCs <0 0 0
gross a "38E-16 1.1 E-07 6.7 E-08
gross B 33E-15 9.2 E-07 3.1 E-08
296-B-1 total dose: 9.8 E-08
296-B-10 24,390 1.3 E+10 “Sr 24 E-13 1.1 E-04 3.7 E-06
(WESI; CHPRC: B74%) (11.51) (3.6 E108) ¥eg 1.3E-13 5.8 E-05 1.1 E-06
gross a 2.0 E-15 1.2 E-06 7.3 E-07
gross B 6.7 E-13 39 E-04 1.3 E-05
296-B-10 total dose: 1.9 E-05
296-H-212 8,326 4.4 E+09 %Sy <0 0 0
(CSB: CHPRC: C601) (3.93) (1.2 E+08) Bieg <0 0 0
“py <0 0 0
2307240p, <0 0 0
Hipy <0 0 0
'Am 52 E-18 7.8 E-10 3.9E-10
£ross a 39 E-16 5.9 E-08 3.6 E-08
gross B 8.8 E-16 1.3 E-07 4.4 E-09

296-H-212 total dose: 4.1 E-08
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Table 2-1. Hanford Site Radionuciide Air Enussions from Major Point Sources in 2009.
(radiological dose potential of >0.1 mrem/yr EDE to nearest public receptor)' (6 sheets)

Stack A\‘cra.gc , . . Average e
(tacility: opcratmg_’L \ ol-u}nw, l{adl()ﬂucllc.lc operating Emissions, “)l:‘ t?
contracfor; "0,‘: ra'te, “; ()r. ty [)(.‘ ‘?‘ d concentration,’ Ci MEL
EDP code)® fr/?]m (m") radioactivity puCi/ml, mrem
(m’/s) -
296-P-31 5,500 2.9 1109 Zpy <0 0 0
(Q0-E; CHPRC: 1:209) (2.60) (8.21:107) 2391240py 23E 17 2.1 E-09 1309
Py <() 0 0
Am 1.7E-17 1.6 E-09 8.0 10
gross u 20E 16 1.8 E-08 1.1 E-0K
ross |3 14F 15 1.3E-07 4.4 E-09
296-P-31 total dose: 1.7 L -08
(,”2_":\(,’};::'?3‘) did not operate
" ]2?\6‘{'[!:"]130” did not operate
296-P-48 463 1.7 1:-08 sy <0 0 0
(11D WRPS: 109, (0.22) (191 06) ¥es <0 0 0
S0y <0 0 0
“Am <0 0 0
gross o 26E-16 1.8 E-09 1.1 E-09
aross 3 1.7E~15 1.1 £-09 37E-10
296-P-48 total dose: 1.5 :-09
200 West Area Major Point Sources
291-T-1 10,000 21 E410 Sy l.6E 17 1.2 E-08 1.4 E-10
(22112 CHPRC: T785) (1R.88) (6.01-08) o) 72 E-16 S4E-07 1.1 E-08
239290p IL1E 15 8.1 E-07 5.4 E-07
Py <0 0 0
"Am 1.OE-16 7.9 E-08 43 E-08
2ross o 1.4 E 15 1.1 E-06 7.4 E-07
eross B 35E-IS 2.6 E-06 9.6 E-08
291-T-1 total dose: 1.4 E-06
291-7-1 290.000 IS 2391240p,, 1.6 E-15 7.9 E-06 53 E-06
(PEP: CHPRC: 7510y (130.87) (43 1-09) 2py 1LOE 15 52F 06 6.2 E-08
“"Am 44 E-16 22 E-06 1.2 E-06
gross a 3.7E-15 1.9 E-05 1.3 E--05
| gross P 8.6 E-106 4.3 E-06 1.6 E-07
V 291-Z-1 total dose: 2.0 E 05 |
(I]g?\ﬁglzi?ﬁﬁ) did not operate
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Tablc 2-1. Hanford Site Radionuclide Air Emissions from Major Point Sources in 2009.
(radiological dosc potential of >0.1 mrem/yr EDE to nearest public receptor)” (6 shects)

Average

Stz??k operating Volume, Radionuclide Average .. EDE to
(facility; flow rate it or type of operatm.g . Emlss'lons, MEL’
contractorl;' £/min (m%) radioactivityd concen.tratlon, Ci mrem
EDP code) (mY/s) pCi/mL
296-P-44 458 1.4 E+08 'S¢ 2.6 E-15 1.4 E-08 5.2 E-10
(TE: WRPS: EO46) (0.22) (3.9 E406) ¥cs 2.6 E-14 1.4 E-07 2.9 E-09
=920py 1.1 E-17 6.0 E-11 4.0 E-11
“Am 3.5E-17 1.9 E-10 1.0 E-10
2ross a 7.9 E~16 4.3 E-09 2.9 E-09
gross p 44 E-14 2.4 E-07 8.9 E-09
296-P-44 total dose: 1.5 E-08
296-S-21 74.608 3.9 E+10 Sy <0 0 0
{2228 WRPS: $2x9) (35.21) (1.11109) ¥es <0 0 0
2391240, 1.9 E-19 29E-10 1.9 E-10
Am 1.3E-17 1.9 E-08 1.0 E-08
gross o 6.3 E-17 9.6 E-08 6.4 E-08
gross B 43 E-16 6.5 E-07 24 E-08
296-S-21 total dose: 9.8 E-08
296-W-4 15.079 7.9 E+09 Sy <0 0 0
(WRAP; CHPRC: W123) (7.12) (2.2 E108) B7Cs <0 0 0
28py <0 0 0
239/240Pu SO O 0
Hpy <0 0 0
1 Am 9.4 E-18 2.9 E-09 1.6 E-09
gross o 2.7TE-17 8.2 E-09 5.5 E-09
gross f3 6.3 E-16 1.9 E-07 7.0 E-09
296-W-4 total dose: 1.4 E-08
296-Z-7 1,079 5.7 E+08 29240p, <0 0 0
(PEP: CHPRC: Z&18) (0.51) (L6 E40T) Hpy <0 0 0
Am 43 E-18 8.9 E-11 49E-11
£gross o 7.5 E-17 1.5 E-09 1.0 E-09
gross f 6.8 E-16 1.4 E-08 5.2 E-10
296-Z-7 total dose: 1.6 E-09
300 Area Major Point Sources
EP-324-01-S 59,145 3.1 E+I10 NGy <0 0 0
(324 Building; WCH: (27.91) (8.8 £+08) Beg <0 0 0
F025 [under CERCLAY]) 239240py <0 0 0
*Am 1.3E-17 1.3 E-08 4.6 E-07
gross o <0 0 0
gross B 1.8 E-16 1.9 E-07 3.6 E-07

EP-324-01-S total dose: 8.2 E-07
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Table 2-1. Hanford Site Radionuclide Air Emissions from Major Point Sources in 2009.

(radiological dose potential of >0.1 mrem/yr EDE to ncarest public receptor)” (6 sheets)

(;?tf.‘flk,_ ()/l\)‘t:‘:‘:;l:_‘ Volume, Radionuclide ()‘:ﬁ:‘:ﬁ: Emissions EDE to
condt(rlulcl.‘o.r; i]q\:' ra.te,“ ﬂ: or. typ(.‘ (?f d confentrati;(-;n," (Ei h MEL,
EDP code)” “/?“" (') radioactivity uCi/ml. mrem

- (m’/s)
EP-325-01-S 140,100 741410 *H (HT) 1.3 E 08 2.7 E101 2.7E 03
(325 Building: PNNL: NA) (60.12) (2.11:109) *H (HTO) 6.0 E-08 1.3 1102 29k 02
He 24 E-14 5.0E 05" 53FE 07
"'Co I7E 17 35 E 0 1.3 08
“Kr 12 E-11 24 02" 1.9 I -08
gy L9 E-17 401 08 7.6 1 06
My S3E 10 1.1 E 04 LSE 07
M Te L9E-11 4.0E 06 14 E 06
HIRy 50E 16 3.0 E-00 26 11
s 49E-17 1.0E 07 11 E-07
PiSm 1.4 E-11 1.7 E 06' 6.2 F 09
HEu 258 12 52 K07 7.5 08
"Eu 24 E-13 50 08 55E 10
" Ta 7.5 E-25 1. E 19 40 22
Y I.5E-18 32613 42 14
““Th 84 E-16 L8 E 10 S8 09
U 24E 14 S.E 09 39E 08
““Th 48 E-16 1O LE- 10 201509
U [.2E-13 24E 08 7.5 E 08
U 29E-15 6.0 E- 10 1.8 E-09
U 2.6E-16 SAE 11 I5E 10
“u 1.1 E-16 23E 11 6.4F 11
“Np 23E-19 48 10 9.2 E-09
U S4LC-14 11E o8 29 E-08
“'Rn 2.6 E-08 3.4 E-01 sce Tuble 3-5
““Rn 33E-10 7.0E 01 sce Table 3-3
ZBpy, 26E 18 5.5E-09 2.1 E 07
233240p, S2E-I8 1.1 E 08 46 07
1py <0 0 0
Am 3.2 E-IR 6.8 E-09 24E 07
“py 12EF 15 24E 10 92 09
“HAm 1.8 E-18 3.8 E-09' 1.3 E 07
SO, <0 0 0
=t 24E-19 5.0F-14' 14E-12
2ross a <0 0 0
gaross b 14 E-16 3.0E 07 5.6 07
EP-325-01-S total dose: 3.2 FE 02
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Tablc 2-1. Hanford Sitc Radionuclide Air Emissions from Major Point Sources in 2009.
(radiological dose potential of >0.1 mrem/yr EDE to nearest public receptor)' (6 sheets)

Stack Average Average
- t?? operating Volume, Radionuclide L .. EDE to
(facility; A 3 . operating Emissions, f
flow rate, ft or type of e . MEI,
contractor; /mi (m) adioactivity! concentration, Ci .
EDP code) t/min radioactivity® | " Cifm, mrem
EP-327-01-S 23,000 4.3 E+09 Sy 9.4 E-16 1.3 E-07 2.5 E-07
(327 Building: WCH: (10.85) (12 E108) YCs 43 E-15 6.2 E-07 6.2 E-07
026 [under CERCLAY)) 2py 80E-17 1.1 E-08 4.3 E-07
S0y 9.4 E-17 1.3 E-08 5.5 E-07
Note: The EP-327-01-0S major stack was downgraded 241 o 47 .
to a minor stack February 27, 2009, and then permancntly Am L9 E-16 2.7 E-08 9.5 E-07
shut down May 11, 2009.] £ross a 38 E-16 5.5 E-08 2.3 E-06
gross f 8.3 E-15 1.2 E-06 2.3 E-06
EP-327-01-S total dose: 7.4 E-06
EP-331-01-V 51.900 2.7 E+10 SOgy 35 E-17 2.7 E-08 5.1 E-08
(331 Building: PNNL: NA) (24.49) (7.7 L108) Wcs <0 0 0
“'Np 1.6 E-14 1.3 E-07' 2.4 E-06
28py 8.4 E-19 6.5 E-10 2.5 E-08
2397240py, 8.0 E-18 6.2 E-09 2.6 E-07
Am 9.5 E-19 7.4 E-10 2.6 E-08
““Am 1.5 E-14 1.2 E-07' 4.1 E-06
£ross o 5.1 E-17 4.0 E-08 1.7 E-06
gross B 2.6 E-16 2.0 E-07 3.8 E-07
EP-331-01-V total dose: 8.9 E-06

General definitions: <0 = analytical result equal to level of laboratory ambicnt background radioactivity or less than that level, which in
practical terms means the radionuclide or type of radioactivity was not detected in the sample of the emission collected: Ci = curie:

1 Ci= 3.7 E+10 becquerels (Bq): ft'2 = cubic feet; HT is tritium, or clemental tritium, in the form of an incondensable gas: HTO is tritiated
water vapor, or tritium in the form of condensable water vapor, m" = cubic meters: min = minute; mrem = millirem; NA = not applicable;
NM = not measured: s = second; yr = year.

* Determining the potential prospective dose impact of cach point source necessitated using nearest public receptors, who may differ

from the annually determined Hanford Site MEL

Abbreviations and acronyms in this column arc: CERCLA = Comprehensive Environmental Response, Conservation, and Liability
Act of 1980; CHPRC = CH2M HILL Plateau Remediation Company; EDP code = clectronic data processing code, used in chain-
of-custody activitics to identity sampling locations: PNNL = Pacific Northwest National Laboratory: PFP = Plutonium Finishing
Plant; PUREX = Plutonium-Uranium Extraction; TF = Tank Farms; WCH = Washington Closure Hanford, LLC; WESF = Waste
Encapsulation and Storage Facility: WRAP = Waste Receiving and Processing Facility: wrps = Washington River Protection
Solutions. LLC.

Retlects stack flow rate averaged over time of stack operation.

Radionuclides in bold typeface and within a shaded cell identify those required by 40 CFR 61, Subpart H, for mandatory sampling
and analysis and as specified in HNF-1974, Radionuclide National Emission Standards for Hazardous Air Pollutants Potential-to-
Emit Assessment, or as specified by facilitics.

Reflects concentration averaged over time of stack operation.

EDE for MEI = effective dose equivalent for the maximally exposed individual; for calendar year 2009, the MEI was located near
Sagemoor Road. Franklin County, directly across the Columbia River from the Hanford Site 300 Area.
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Table 2-2. Hanford Site Radionuclide Air Emissions from Minor Point Sources in 2009.

DOE/RL-2010-17, Rev. 0

(radiological dosc potential of <0.1 mrem/yr EDE to nearest public receptor)® (5 sheets)

Stack Average . . Average
(facility: operatmgc Voly}me, Radionuclide operating Emissions, EDE teo
contractor; ﬂ‘;t‘g'/ ra.te, (::13) r;;i;ﬁgfisii | concentration,* Ci ?:E;ll;l
EDP Code)” (mﬂ'/‘s')“ y pCi/mL r
100 Area Minor Point Sources
105-KE Basin (100-K Arca: CHIPRC: Y245, Y246, Y248) did not operate; permanently shutdown
105-KW Basin 17.700 9.3 E+09 'Sy S3E-14 1.5 E-05 3.6 E-07
(100K Arca: CHPRC: (8.35) (2.61:108) HCs 9.1 E-14 2.6 E-05 3.4 E-07
Y234.Y235. Y236 MEu 79 E-16 2.3 E-07 4.1 E-10
funder CERCLAT) *puy S.1E-15 1.5 E-06 6.5 E-07
HH0py 3.8E-14 1.1 E-05 5.2 E-06
Py 7.4 E-14 2.1 E-05 1.8 E-07
“'Am 29E-14 8.5 E-06 3.3E-06
£ross o 7.3 E-14 2.1 E-05 9.9 E-06
gross p 3.0E-13 8.8 E-05 2.1 E-06
105-KW Basin total dose: 2.2 E-05
107-N 6,998 1.2 E+09 £ross o <0 0 0
(100-N Area: WCH: Y265 (3.3) (3.4 13107) gross B 3.7 E-15 1.7 E-07 4.1 E-09
[under CERCLA]) 107-N total dose: 4.1 E-09
[Note: The 107-N stack was permanently shut down April 30, 2009.]
1706-KE (100K Area: CHiPRC: ¥243) did not operate; permanently shutdown
200 East Area Minor Point Sources
296-A-10 (PUREX: CHPRC: AS50) did not operate; no plan to resume operation
296-A-18 287 1.3 E+08 £ross o 28E-15 1.4 E-08 8.5 E-09
(TF: WRPS; Li060) (0.14) (3.8 11006) gross 9.9 E-15 5.1 E-08 1.7 E-09
296-A-18 total dose: 1.0 E-08
296-A-19 939 4.4 E+08 £ross o 8.8 E-16 1.5 E-08 9.1 E-09
(TF: WRPS: E061) (0.44) (1.2E107) gross B 3.0E-15 5.1 E-08 1.7 E-09
296-A-19 total dose: 1.1 E-08
296-A-20 1,823 8.3 E+08 2ross o 1.1 E-16 3.0 E-09 1.8 E-09
(TF: WRPS: £197) (0.86) (2.3 1:407) gross B3 7.7 E-16 2.1 E-08 7.1 E-10
296-A-20 total dose: 2.5 E-09
296-A-21 17,520 9.2 E+09 £ross o 2.6 E-16 8.7 E-08 S3E-08
(242-A Evaporator; (8.27 (2.6 13108) gross 9.7 E-16 3.2 E-07 1.1 E-08
WRPS: E645) 296-A-21 total dose: 6.4 E-08
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Table 2-2. Hanford Site Radionuclide Air Emissions from Minor Point Sources in 2009.

(radiological dosc potential of <0.1 mremryr EDE to nearest public receptor)” (5 sheets)
Average
stack . . Average -
st‘,lfl‘ operating Volume, Radionuclide ver ‘.g( e EDFE to
(facility; " -3 . operating Emissions, e
: flow rate, ft ortype of T g - MEIL,
contractor: W3, . 3 . . . concentration, Ci
R ft'/min (m’) radioactivity - mrem
EDP Code) 3 nCi/ml.
(m’/s)
296-A-22 466 2.4 EHOR Sy <0 0 0
(242-A Ivaporator: (0.22) (6.9 E106) Iw(‘s 1.1k 16 94 10 I8 11
WRPS: Eod3) Npy < 0 0
Sy <0 0 0
“Am <0 0 0
£ross o 23E-16 201 09 12109
gross 3 25E 15 221 08 1.8 10

296-A-22 total dose: 2.0 15 (9

296-A-26 (v wres: 1297 did not operate

296-A-28 4,536 1.9 E+09 ¢ross o IL1E IS 121 07 7.3 1 08
(THWRPS: 1272 (2.14) (S3E107) gross 3.7 L-15 431 07 1.5 O8
296-A-28 total dose: 8.8 12 0%
296-A-30 3.547 22 E+09 Qross o 27k 16 3.0E-08 1.8 08
(T WRPS: 1903 (2.62) (6.2 107 gross 3 4.0 k15 4.6 1 07 1.6 108
296-A-30 total dose: 3.4 12 08
296-A-40 833 LIE-08 oSS o 25616 10E 09 24E 09
CTECWRPS LS (0.40) (13107 gross 8 41 E-15 6.4 108 22E 09
296-A-40 total dose: 4.6 12 (09
296-A-41 7.609 4.0 E+09 gross o 47E-16 6.7 E 08 4.1 1 08
(TEWRPS: E01S) 13.59) (LEEOR) gross ILSE-15 2.0 107 7.1E 09
296-A-41 total dose: 1.8 [ 08
296-A-43 847 4.5 E+08 2ross o 1.5k 15 2.6 08 1.6 08
(TF: WRPS: E148) (0.40) (131107 gross f 27E-15 4.7 E--08 Lo E 09
[Note: The emission concentrations are the highest from 2004-
2008 and used as surrogate values for 2009 because no samples 296-A-43 total dose: 1.8 [- 08
were collected although the stack operated.]
296-E-1 535,954 29E-10 £ross o 20E 16 2.3 K07 1.4E 07
(1T CHPRC: 1:030) (26.41) (8.3 1108) aross b SOF 16 6.78E 07 23 L 08
296-E-1 total dose: 1.6 1 07
200 West Area Minor Point Sources
291-8-1 18.194 9.6 £+09 2ross o 36E-16 1.3 07 871 08
(REDON Plant: CHPRC: $006) (8.59) (2.7 1:108) gross 3 47 E-15 1.7 E-06 6.3 E 08
291-S-1 total dose: 1.5 07
296-P-22 880 4.6 E-08 2ross « 2.1 E 16 35E-09 23109
(TH WRPS: W91 (0.42) (1.3 1:107) gross 1.2 E-15 2.0 E 08 74E 10
296-P-22 total dose: 3.0 09
296-P-23 (wion 1.020 4.7 E+08 Qross 25E-16 4.3 1-09 291 09
and 296-8-25 1wi45) (0.48) (1.31:07) i ]
(TF: WRPS: [stacks operate and [combined total gross 3 L3 E-15 2.6k 08 9.71 10
alternately exhausting a 901 for both stacks} [
single source]) (0.43) 296-P-23 and 296-S-25 combined total dose: 3.8 |5 09
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Table 2-2. Hanford Sitc Radionuclide Air Emissions from Minor Point Sources in 2009.
(radiological dosc potential of <0.1 mrem/yr EDE to ncarest public rcceptor)” (5 sheets)

Stack Average Average
ac operating Volume, Radionuclide b - EDE to
(facility; A 3 operating Emissions, o
o flow rate, ft or type of 2 g . MEI,
contractor; €/mi (m) adioactivit concentration, Ci rem
EDP Code)” i d ity uCi/mL mre
(m’/s)
296-S-15 11v wresowny  did not operate; no plan to resume operation
296-S-16 39 2.0 E+07 £ross a 1.1 E-15 8.4 E-10 5.6 E-10
(222-5] WRPS: $204) (0.02) (5.8 1:105) gross 9.1 E-15 7.2 E-09 2.7E-10
296-S-16 total dose: 8.3 E-10
296-S-18 2.794 4.8 E+08 £ross a 33 E-16 6.5 E-09 4.4 E-09
(TE: WRPS: W096) (1.32) (1.4 15107) gross f 3.0 E~15 6.0 E-08 2.2 E-09
296-S-18 total dose: 6.6 E-09
296-T-7 166 8.7 E+07 & <0 0 0
(2706-T: CHPRC: T1S4) (0.08) (2.5 E106) Lross <0 0 0
gross B <0 0 0

296-T-7 total dose: 0

296-T-17 (n-wres.wnny did not operate; no plan to resume operation

291-U-1 20.509 1.1 E+10 Sy 24 E-15 9.8 E-07 3.6 E-08

(L Plant: CHPRC: U771) (9.68) (3.1 E108) llmRu 7.7 E-16 342 E707 4.9 E-10

funder CERCLA']) BiCs 24 E-14 1.0 E-05 2.1 E-07

iy 8.4 E-17 3.5 E-08 1.7 E-09

“Bu S3E-18 2.2 E-09 9.6 E-11

“Np 1.1 E-16 1.8 E-09 5.0 E-09

U 8.0 E-17 3.4 E-08 1.4 E-09
¥py <0 0 0

H9H0py 3.7E-17 1.5 E-08 1.0 E-08

*'Am 1.7 E-17 7.2 E-09 4.0 E-09

gross o 23 E-16 9.6 E-08 6.4 E-08

gross B 25E-14 1.0 E-05 3.7 E-07

291-U-1 total dose: 7.0 E-07
296-7-5 10.265 5.4 E+09 gross o <0 0 0
(PFP; CHPRC: 7913) (4.84) (15 E108) gross B =0 0 0
296-Z-5 total dose: 0

296-7-6 14.000 7.4 E+09 £2ross o I.1E-16 3.2E-08 2.1 E-08

(PFP: CHPRC: 7802) (6.61) (2.1 E108) gross 8.6E-16 2.5E-07 9.2 E-09

296-7-6 total dose: 3.0 E-08
296-Z-15 1,378 7.2 E+08 ross o <0 0 0
(PFP: CHPRC: 7915 (0.65) (2.1 E107) gross B <0 0 0
[under CERCLA']) 296-Z-15 total dose: 0
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Table 2-2. Hanford Site Radionuclide Air Emissions from Minor Point Sources in 2009,
(radiological dosc potential of <0.1 mrem/yr EDE 1o ncarest public receptor)” (5 sheets)

Average
(lsnt(‘:lttl\\ ()peratir;lg_i \r'()l.u;nm Radionucli(.lc 0/:):;:::?‘; Emissions. El)ljl t:)
contractor: "0-‘;. rate, “3 or type 0.‘ concentration,’ Ci MEL
EDP Code)” ft /gn-m (m’) radioactivity uCi/ml, mrem
(m'/s)
300 Area Minor Point Sources
340-B 340 complen: cnere:rooxy - did not operate: focked out, no plan to resume operations

340-DECON 7249 | 38E-09 S10SS o <0 0 0
(340 Complex: CHPRC: Fooo) (3.42) (1 1 08) aross 3 506 16 75E 08 14107
340-DECON total dose: 141 07

340-NT-EX 1.420 7.5 E-08 gross o <0 0 0
(340 Complen: CHPRC: Fun2y (0.67) (2.1 107) gross 34E 16 836509 .61 08
340-NT-EX total dose: 1.0 108
EP-318-01-S 531 2.8 E+0R H(HT) 3 E-10 1.4 E-05% 141 09
(38 Buttding: PNNL:NA) (0.25) (7.9 E106) “Kr l6E 12 931 067 72112

aross « <0 0 0
aross 3 SSE-l6 43FE 09 82 FE 09
EP-318-01-S total dose: 9.6 12 (09
EP-320-01-S 28.600 1.5 E+10 gross o 4.1 E-I8 1.7 1-09 731 08
(320 Buildimg: PNNL:NA) (13.50) 3108 gross 3 21 E-1S 9.0k 07 1.7 1 06
N EP-320-01-S total dose: 1.8 I 06
EP-320-02-S 528 28 EHOR aross o 36E 16 28LE 09 12107
(320 Buikding: PNNL: NA) (0.25) (7.9 1:106) gross 3 30E-15 24108 451508

EP-320-01-S total dose: 1.6 15 (07

EP-320-04-S 320 Bulding: PNNL: N did not operate

EP-326-01-S 43.900 23E+410 ‘H (1) SSE-15 3.6 E 06 83 E 10
{326 Building: PNNL: NA) (20.72) (6.5 £108) Himy e 1.5E-19 1LOE-10¢ 1.1 E-16
HXe 28E IR 1.8 E 098 7T9E 15

““Rn 7.7 E-18 5.0 E-09¢ 28 E-11

gross o S7TE-16 3.7E 07 1.6 E 05

gross 7.9 E-15 5.1 E-06 9.8 E-06

EP-326-01-S total dose: 2.6 | 053

EP-329-01-S 44.900 24E4 10 Hhmy e 7.5 E-1R 5.0 E-09¢ 5.7 E-13
(329 Building: PNNL: NA) (21.19) (6.7 11 08) ¥ Xe 20E-16 1.4E 07¢ 59FE 13
gross o 1.7 E-17 1.1 E-08 48 E-07

gross 70E 17 4.7 E-08 89 E 08

EP-329-01-S total dose: 5.7 E 07

400 Area Minor Point Sources

437-1-61 14,914 7.8 E+09 aross a <0 0 0
MASE: CHPRC FO19) (7.04) 221:08) gross i3 1.2E 15 3.6 £-07 4.7 E 08

437-1-61 total dose: 4.7 E 08
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Table 2-2. Hanford Site Radionuclide Air Emissions from Minor Point Sources in 2009.
(radiological dosc potential of <0.1 mrem/yr EDE to nearest public rcccptor)u (5 sheets)

Stack Average Average
tac operating Volume, Radionuclide & - EDE to
(facility; v 3 . operating Emissions, e
flow rate, ft or type of .o 4 . MEI,
contractor; 2 /mi (m’) dioactivity concentration, Ci em
EDP Code)” gmn radioactivity uCi/mL mr
(m’/s)
437-MN&ST 13,853 7.3 E+09 £ross o <0 0 0
(MASE: CHPRC: FOL4) (6.54) (2.1 15108) gross p 20E-15 6.3 E-07 8.2 E-08
437-MN&ST total dose: 8.2 E-08
FFTF-CB-EX NA NA *H (HTO) NA 4.7 E-04 6.6 E-09
(FFTF: CHPRC: FO11) £ross o NA 23 E-15 1.2 E-14
[Note: No measured tlow from stack. Ci values derive from gross 3 NA 3.6 E-10 4.7 E-11
residual radioactive inventory in FETF reactor primary piping .
systems, not actually measured from emission samples. ] FFTF-CB-EX total dose: 6.6 E-09
FFTF-HT-TR (rTE:chere: Fo13) - did not operate; permanently shutdown
FFTF-RE-SB (rrTF: ctipre: vo12y - did not operate; permanently shutdown
600 Area Minor Point Sources
696-W-1 47418 25E+10 £ross a <0 0 0
(WSCF: MSAF1: WO10) (22.38) (7.1 12108) gross f3 <0 0 0
696-W-1 total dose: 0
696-W-2 1,178 6.2 E+08 £ross a <0 0 0
(WSCF: MSA/FIL WOl 1) (0.56) (18 E07) gross p 1.0 E-16 2.5 E-09 93 E-11

696-W-2 total dose: 9.3 E-1]

General definitions: <0 = analytical result equal to level of laboratory ambicent background radioactivity or less than that level,
which in practical terms means the radionuclide or type of radioactivity was not detected in the sample of the emission collected; Ci
= curie; 1 Ci = 3.7 E+10 becquerels (Bq); ft3 = cubic feet; HT is tritium, or clemental tritium, in the form of an incondensable gas;
HTO is tritiated water vapor, or tritium in the form of condensable water vapor; m" = cubic meters; min = minute; mrem = millirem;
NA = not applicable; NM = not measured: s = second; yr = year.

a

b

Determining the potential prospective dose impact of each point source necessitated using nearcst public receptors, who may
differ from the annually determined Hanford Site MEL

Abbreviations and acronyms in this column are: CERCLA = Comprehensive Environmental Response, Conservation, and
Liability Act of 1980; CHPRC = CH2M HILL Platcau Remediation Company; EDP code = electronic data processing code, used
in chain-of-custody activities to identify sampling locations; FFTF = Fast Flux Test Facility; FH = Fluor Hanford, Inc.;

MASF = Maintenance and Storage Facility; PNNL = Pacific Northwest National Laboratory; PFP = Plutonium Finishing Plant:
TF = Tanks Farms; WCH = Washington Closure Hanford, LLC; WRPS = Washington River Protection Solutions, LLC; and
WSCF = Waste Sumpling and Characterization Facility.

Reflects stack flow rate averaged over time of stack operation.

Reflects concentration averaged over time of stack operation.

EDE for MEI = effective dose equivalent for the maximally exposed individual; for calendar year 2009, the MEI was located near
Sagemoor Road, Franklin County, directly across the Columbia River from the Hanford Site 300 Arca.

Emissions from this point source are associated with cleanup operations conducted under the authority of CERCLA. Reporting
thosc emissions in Table 2-2 demonstrates compliance with the monitoring requircments of 40 CFR 61, Subpart H, which is a
substantive equivalent law (i.c.. “applicable, relevant, or appropriate requirement™) as defined by CERCLA.

Value based on releasc records.
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Table 2-3. Hanford Site Major Stack Heights and Abatement Technology.

Discharge
Stack height, ft Abatement technology*
(m)

100 Area Major Point Sources

S KW Air § !
|105-KW A S48 (e HEPA (1)
'Sparging Vent |

296-K-142 P90 2T HEPAs (4and | two-stage). isolation dampers (4). backdralt dampers (4), fans (%), prefilter

200 East Area Major Point Sources

i 291-A-1 | 200 a1y [HEPAs (2 in series). deep-bed fiberglass filter, fans (two in paralicl)

Y6 Al \ SS (168) HEPAs (2 in parallel). condenser. water chiller. HEME. cooling water pump. heater. HEGA.

A4S EFATL N [N )e . . - .

chiller pump. motsture separator. fan. evaporative tower

296-A-44 281 exoy HEPAS (2 in series). deentrainer, heater. prefilter, fan

296-A-45 J 810y HEPAs (2 in series), deentrainer, heater, prefilter, fun
I 296-A-46 | 281 (8.0 ‘HliPAx (2 i series). deentrainer, heater, prefilter., tan
I 296-A-47 281 (8600 THEPASs (2 in series). deentrainer. heater. prefilter. fan

296-B-1 90 (27 HEPAS (410 2 trains: 2 banks in cach train). prefilters (2 trains. one bank in cach train). fans (2)
C06-B-10 75 (21.9) JHEPASs and prefilters (2 in series. 2 more HEPA in parallel). fan (2). demister. heater.,
| = P rimpingement vanes ‘
| 1 imping |
| 296-H-212 J 75229 HEPAs (2 double stage in parallel), tans (2 in parallel) !

296-P-31 S 32098 THEPAS (8: 2 banks of 4 cach). prefilters (4). tan

296-P-47 15 (4.6) HEPAs (2 m series). heater. demister. prefilters, fan

290-P-48 1S 4oy CHEPAS (2 inseries). demister, heater. prefilter, fan I

E 200 West Area Major Point Sources {
| -
|

296-P-43 15 (40 HEPASs (2 in series), prefilter, heater. fan, demister : " [

©296-P-d4 SIS e HEPAS (2 10 series). prefilter. heater. fan. demister

| 296-P-45 1 IS (o) :HEP/\S (2 v series). prefilter. heater. fan, demister _
“ 296-S-21 38 (1.6 \”[—‘,P/\S and fan (3 cach in series tor Hot Cells and one cach for Lab Complex)

l 201-T-1 j 200 (o01) ‘HEP/\s (2 in series), prefilters, tan (2 in parallel) ‘

206-W-4 P47 142y 'HEPAs (redundant system of 2 banks in parallel), prefilters. fun (4)
291-7-1 20001y THEPAs and fans (multiple parablel banks of cach)

’> 296-2-7 50.(15.2)  THEPAS (2 in 2-stage in parallel banks). fan (2 in parallel)

' 300 Area Major Point Sources

EP-324-01-S | 150 46y [HEPA. fan

EP-325-01-S 89 (27.1) iHEPAs (2 i series). fans (4 i parallel: 3 operational. one as backup)
EP327.01 4280151 [HEPA. fan _

EP-331-01-V | 62 (18.9) gHEP/\s (2). fans (3 in parallel: 1 operational. 2 as backup)

" The operational efficiency of HEPA filters is 299.93%: sund filter efficiency is >98%. The operational cfficiencies of the
other abatement technology are not known with certitude.
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Table 2-4. Hanford Sltc Mmor Stack chghts and Abatement Technology.

Stack hgghctl,‘?":%;) Abatement technology
100 Area Mmor Pomt Sources
105-KW Basin 42 (12.8) none
107-N 27.0(8.2) HEPA, fan
200 East Area Minor Point Sources
296-A-18 12.5(3.8) HEP/\s (2 1n suru,s) fdn huatur o
296-A-19 12.93.9) HEPASs (2 in serics), fan, heater
296-A-21 226.7) HEPAs (2 in purullcli)iipirrcﬁltcr% fan ~
296-A-22 61 (18.0) HEPAsﬁ(V" in series), heater. fan. prefilters, deentrainer
296-A- "() 15.7(48) HEP/V\Wi(Z in series, one series for cach of 2 trains). fan, radial d"lmer hcatur
296-A- 76 27 (82 HEP/}E(’) tan, deentrainers (2), heater o )
79(» -A- 78 23 (7.0) Hl‘j;}\sr(z In SCries), faﬁ, deentrainer, heater o o B
296- /\ ?0 23(7.0) HEP/E (2). dLLntlaiﬁLTiuatcr fan - o
296- A 40 13.3 4.1y HEPAs (21in smus m'parallgl paths), dcel}tramu hn,atu prchltars fan
296-A-41 29.2 (8.9) HEEAS (2 in series in parralld pa[hs) 7l%cratiritran S - o
296-A-43 355 “0}‘), HEPA, prefilter, fan, isolation damper - -
266:E-I ] 51(15.5) ) HEPAS and fans (5 and 3, in diffcrcnt qg_;}ﬁgurations. respectively) o
200 West Area Minor Point Sources
296-P-22 10.2 (3.1) HEPAS (2 in series). fan
296-P-23 15 (4.6) HEPAs (2 in series), deentrainer, prefilters, fan
296-S-15 15 (4.6) HEPA, prefilter, fan — all in one tflow path
296-S-18 22.(6.7) HEPASs (2 in parallel with 2 in serics), fan
296-S-23 21.5(6.6) HEPAs (2 in scries), prefilter, fan
296-S-25 15 (4.6) HEPAS (2 in series), deentrainer, heater, prefilter, fan
296-T-17 32(9.8) HEPAS (4 units with 2 in series in parallel paths), fan
291-S-1 200 (61) sand filter, fans (2 in parallel)
296-S-16 9.8 (3) HEPA, fan
296-T-7 28 (8.5) HEPA, demister, heater, prefilter. fan
291-U-1 200 (61) sand filter, fan (2 in parallel)
296-Z-5 28 (8.5) HEPASs (2 in parallel), fan (up to 4)
296-7-6 15 (4.5) HEPAs and fans (2 each in paraliel)
296-Z-15 42 (12.8) HEPA, fan
300 Area Minor Point Sources
340- DECON 7 27(82) ) HEPAs (2in scrms) pf&ﬂgrs (3in parﬁfel}?&n m01§t11r§§ep:1rat()r ]
340-NT-EX 8 (7575)7 HEPAS (2 in scrics), preﬁhur, fans (2 in parallel), moTstErp separator - o
LP- 318-01-S ’K;ZW, HEPA exhaust fan o ﬁi:
LP- 370 01-S 40 (12.1) HEPAs (7 in serics), fans (" n pard]lc] ] operational, | as bdc,l\up) Wi
EP-320-02-S | 32(9.7) HEPASs (2 in scrics), fan ] -
LP- 376 01-§S 47.6 (14.5) HF[’Qj (2 in serics for Sccondary E]LCII‘OH Multlphcr otherwnc 1) fans (a in parallcl) 77777
EP?ZE) 0]7877 62.6 (197.1) _ |HEPAs (2in scncs)lqﬁrﬁxﬁsr 3 n)rparallul. 2 opcratlonal, | as bd(,kllp) -
400 Area Minor Point Sources
437-1-61 38.4(11.7) HEPAs and prefilters (ambiguous description of quantity), fan
437-MN&ST 3009.1) HEPA (at lcast 4 in different configurations, fans (2), prefilters (3) ]
- 600 Area Minor Point Sources
696-W-1 25 (7.6) HEPA (2 in parallel), prefilters (2 in parallel), fans (7 in parallel)
696-W-2 32(9.8) HEPA (2 in parallel), prefilters (2 in pdrdllel). fan, and a standby fan

* The operational cfficiency of HEPA filters is >99.95%: sand filter efficiency is >98%. The operational efficiencies of the
other abatement technology are not known with certitude.
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Table 2-5. Distances and Directions from Hanford Site Operational Arcas

DOL/RL-2010-17, Rev. 0

1o Reeeptors at Respective Nearest Residences and Farms®

Receptor

Distance (km |mi|) and direction from Hanford Site operational area”

100 Area

200 East Area

200 West Are:

300 Area

400 Area

Hanford Site MET®

40.6 (25.2)SE

28.3 (17.0) Sk

351218 Sk

1. 40871

0.8 (6.7)SI:

Oftsite Nearest 8.9 (5.0) NNW 2123031 137 (85) W L4087y 1 8.0(55) 1
residence N L
carest 1
carest i 2420501 206035 ESE | 2200138 Sk |4 (0.87) NI 9.1 (571 S
prevailing wind
Onsite Nearest! 261 (16.2) SE: 13.5 (x4 Sk 20201260181 | 123 (7.0)NNW | 4.3 (2.7 WNW
public Nearest in
recentor carestin 20 062SE | 107 0HESE | 202320018k | TR0 B8N | 4.4 (2.7 NNE
p prevailing wind
Vegetable- Nearest Q.8 (6.1) NW 211 a3.ht 177 (HL0) NW 322mkb 10.5 (6.5) ISL
producing | Nearest in .
B earest i 2491551 2010301 29.9 (18.6) SE: 4.0 (2.5 NI 12.6(7.8) SE
arm prevailing wind
Milk- Nearest 3492151 290 (IS H ENE Mo1ssS S.8(3.6)ESE 135
producing | Nearest in
i earcstin MORINE | 306 (190 1SE | 38,9 (242) LSE: 9.2 (3.7) NI 1539581
arm prevailing wind
Meal- Nearest PE2(.0)NNW 1 2009 (130 WNW | 17.7 (11.0) WSW 2.7 (LTSI [2.2(7.00 Sk
producing | Nearest in
farm cures 314 (19.5) LSE 240 (1491 27001681 Sk 8.0 (5.0) NI- 12270 SE

prevailing wind

The definition of residence includes dwelling, school. business. or office.

All emission points within an emission Arca are asstgned a single distance to the nearest receptor: km = kilometer: mi -~ mile.

A member of the public who lives at a residence near Sagemoor Road. in Franklin County. directly across the Columbia River

from the Hanford Site 300 Area.

d The nearest onsite receptor is employed at the Laser Interferometer Gravitational Wave Observatory (LIGO). This receptor. who
from year to year could be but is not necessarily the MEL is a member of the public not emploved by DOE or its contractors and

who works on the Hanford Site at a location to which access is not controlled by DOE. For radiological dose impacts from

emissions in 2009, numerous otfsite public receptors and onsite public receptors were evaluated. The evaluations determined that

an offsite receptor near Sagemoor Road., in Frankhin County. received the maximum dose due to air emissions from all Hanford

Site sources during 2009, For onsite receptors, two employment locations were evaluated: LIGO and ENCGS.
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3.0 POINT SOURCE EMISSION DOSE ASSESSMENTS
3.1 DESCRIPTION OF POINT SOURCE EMISSIONS DOSE MODEL

The ycar 1990 was the first year this annual report format was required to comply with the Clean Air Act
Amendments of 1990, described carlicr in 54 Federal Register 16965, December 15, 1989. For 2009,
CAP88-PC Version 3 was used to determine the compliance status of Hanford Site radionuclide air
emissions with the 10 mrem/yr EDE standard of both 40 CFR 61 Subpart H and of WAC 246-247. Doscs
from 1990 through 1992 werc modeled using the Clean Air Act Assessment Package-1988 (CAP-88), an
carly mainframc version of the program. Doses from 1993 through 2006 werc modeled using CAP88-PC
Version 1 (EPA 1992, Clean Air Act Assessment Package — 1988, for Personal Computer), a desktop
computcr version of CAP-88 that relics more on default parameters than does the mainframe version.

Because the Hanford Site has numerous and widely separated emission points, it is nccessary to determine
the point at which the maximum dose would be received from the combined air emissions released from
all locations. To model the doses from those emissions, cach of the five major operational areas is
assigned within it a single reference facility having an emission point that typically is the source of
maximum emissions from that Arca to the Hanford Sitc MEIL. The straight-line distances and directions
to thc MEI from each of the five reference facilitics are used in the dose calculations, which include
annual metcorological data (refer to Appendix A). In 2009, those reference facilities were the

105-KE Building in the 100 Areas; the PUREX Facility in the 200 East Area; PFP in the 200 West Arca;
the 325 Building in the 300 Area; and FFTF in the 400 Arca.

For reports from 1990 through 1999, only offsite members of the public had been evaluated for dose.
During this period, the annual MEI resided at these locations: from 1990 through 1992, Ringold, in
Franklin County, cast-southeast of thc 200 Areas and northcast of the 300 Area; from 1993 through 1999,
near Sagemoor Road, directly cast and across the Columbia River from the 300 Area. Starting with the
report for 2000, a new catcgory of members of the public was evaluated in determining the MEL: non-
DOE employces at work locations within the Hanford Sitc boundary. Private-sector reindustrialization at
the Hanford Site forced a broadening of the MEI definition to include members of the public not
employed by DOE and whose workplace is within the boundaries of the Hanford Site yet outside DOE-
controlled arcas. Under this new definition, the MEI location for 2000 shifted from what would have
been the offsite residence near Sagemoor Road to a Washington State University (WSU) laboratory in the
300 Area, north of Richland. In 2001, the location changed to the 313 Building, also in the 300 Area. In -
carly 2002, non-DOE employment at the WSU laboratory and the 313 Building ceased, causing the MEI
to shift back to the offsite Sagemoor Road location in 2002 and 2003. For 2004, the MEI location shifted
to Ringold, owing mainly to reduced point source emissions of *H from the 300 Area. For 2005, the MEI
location returned to the Sagemoor Road residence, where it has remained through 2009 due to
consistently higher point source emissions of *H from the 300 Arca.

The principal locations cvaluated for the MEI arc shown in Figurc 3-1. Figure 3-2 displays the MEI
doses attributablc to radionuclide emissions from Hanford Site point sources from 1990 through 2009.

3.2 SUMMARY OF INPUT PARAMETERS

Dosc calculations were performed using cstablished standard parameters for the Hanford Site and its
cnvironment (refer to DOE/RL-2007-53, Methods for Calculating Doses to Demonstrate Compliance
with Air Pathway Radiation Dose Standards at the Hanford Site). Point source emissions data by
radionuclide and opcrational area (refer to Table 3-1) were used in the dosc calculations. The calculations

3-1
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Figure 3-1. Locations of Hanford Site Maximally Exposed Individual
and Other Lvaluated Receptor Locations for 2009.

Hanford Site
Boundary

¢ Ringold

400 Area

Location of Maximally o (FFTER
Exposed Individual in 2009 ) S
; ¢ )OQ ¢ Sagemoor
o Area
O Onsite Receptors .

Evaluated in 2008 -~ AREVA

o Other Offsite Locations PN Services

Evaluated in 2009

® Non-DOE Emission
Sources

O Riverview
. Area

Pasco

Rennewick

GO7040018 96

(OS]
y
o




DOE/RL-2010-17, Rev. 0

Figure 3-2. Doscs to the Maximally Exposed Individual Due to Point Source
Emissions of Radionuclides from the Hanford Site, 1990 through 2009.
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used an cffective discharge height of 33 ft (10 m) for all release locations other than the 200 Arca
facilitics, which were assumed to have an effective release height of 292 tt (89 m; DOE/RL-2006-29,
Calculating Potential-to-Emit Radiological Releases and Doses). In all but onc case, cmissions reported
as gross alpha or gross beta were evaluated as **"**'Pu or *'Sr, respectively. The one exception is for
gross beta cmissions from the 400 Arca where, based on facility-specific information, thosc emissions
were modeled as 'VCs.

Additional data used for dosc calculations arc in Appendix A; all other radionuclide-specific parameters
uscd were default values in CAP88-PC data librarics. Maximum individual exposure and consumption
paramcters werc thosc determined previously for the Hanford Site. The entire hypothetical MEI dict was
constructed using the “local” food production option in CAP88-PC for ingestion-pathway paramcters.
For locations within the Hanford Sitc boundary, the ingestion dosc was cstimated using average
individual parametcrs for the 80-km (50-mi) assessment arca. Radionuclide air concentrations at receptor
locations were determined using site-specific meteorological data for each representative release location.
Joint-frequency distributions and CAP88-PC wind files werce prepared from data collected at weather
stations in cach of the opcrational arcas and represent the average of hourly data taken during 2009.

33 COMPLIANCE ASSESSMENT
3.3.1 40 Code of Federal Regulations 61, Subpart H, Regulatory Standard

The regulatory standard for a maximum dose to any member of the public is 10 mrem/yr EDE. The
standard 1s in 40 CFR 61, Subpart H, and applics to radionuclide air emissions, other than radon, from
DOE facilities. For calendar ycar 2009, the Hanford Site MEI location was ncar Sagemoor Road,
Franklin County, Washington, dircctly cast of the 300 Arca. The combined dosc to the MEI from routine
and nonroutinc Hanford Site point source emissions was 0.032 mrem (0.00032 mSv) EDE. The majority

of that dose (i.c., 99 percent) is attributable to *H point source emissions from the 300 Area (rcfer to
Table 3-2).
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Table 3-1. llanimd Site Radlonudldu Air I‘mxsslons lrom Pmm Sourccs in 7() )‘) (2 sheets)
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Table 3-1. Hanford Site Radionuclide Air Emissions from Point Sources in 2009. (2 sheets)

Radionuclide

Releases, Ci”

100 Areas 200 East 200 West 300 Area 400 Area Total
Area Area
I M M CONM 24E 10° NM 24 108
T Am 85L 06 21E 07 23 E-06 48E 08 NM 1.1 E-05
2\ m | NM NM BNV 12607 | NM 2 o7
M NM NM NMO | ND NM ND
2520 | NM NM | NM SOE 1{7 NM 50E 14°7

1 Ci= 1 curic = 3.7 E+10 becquerels (Bq); ND = not detected (i.c., cither the radionuclide was not detected in any
sample during the year or the average of all the measurements for that given radionuclide or type of radioactivity
made during the year was below background levels); NM = not measured.

" HT = tritium in the form of incondensable gas.

¢ HTO = tritium in the form of condensable water vapor.

d
Release based on release records.

¢ Calculated release based on Appendix D method of 40 CFR 61.

- . . .
This release value includes data on gross beta emissions from some stacks.

“ Radon release value conservatively calculated. not actually measured.

h . . . . .
This release value derives entirely from data on gross beta emissions from 400 Area stacks.

This release value includes data on gross alpha emissions from some stacks, except for those in the 400 Area, the

value for which derives entirely from calculations of residual radioactive material in the FETF reactor primary

piping systems.
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Table 3-2. CAPSK-PC Effective Dose Equivalent Estimates for the Maximally Exposed Individual
at Sagemoor Road. Resulting from Hanford Site Point Source Radionuclide Air Emissions in 2009.

(2 sheets)

Distances, directions, and effective dose equivalent (mrem) to offsite MEI,
by radlonucllde and operatmnal drea
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Table 3-2. CAP88-PC Effective Dose Equivalent Estimates for the Maximally Exposed Individual
at Sagemoor Road, Resulting from Hanford Site Point Source Radionuclide Air Emissions in 2009.

(2 sheets)
Distances, directions, and effective dose equivalent (mrem) to offsite MEI, EDE (40 CFR 61, Subpart
by radionuclide and operational area® H) by radionuclide
) ) 100 Area | 200 East Area | 200 West Area| 300 Area 400 Area EDE Total | Percent of
Radionuclide
41 km SE 28 km SE 35 km SE 14kmE 11 km SE (mrem) EDE Total
#*py 1.8 07 ND 6.2 E-08 ND NM 24 E-07 0.001
Hpy M| NM NM 97 05° NM 9.7E 05° 0.304
Am 33F 06 1.1 E-07 1.35-06 1.7F 06 NM 6.4 E- 06 0.020
Am NM NM NM 42 E-06° NM 4.2 106" r 0.013
O I R B —— e A [ R R B R _
e NM NM NM ND NM l 0 0.000
®eql NM NM NM | 1apa2® NM | 140 12° | <0001
—————— — - e — e —
Dose totals 2.2 E-05 2.0 E-04 2.1 E-05 } 3.2 E-02 1.4 E-07 i 3.2 E-02 v
Percent of | ‘ |
0.069 0.633 0.067 99.231 <0.001 » Percent total: 100
totaldose | " | YT DR B .

1 mrem = 0.0l mSv; [ km=0.621 mi.

a

® This dose estimate derives entirely from 40 CFR 61 Appendix D estimated emissions.
° This dose estimate includes data on emissions of gross beta, assumed to be Yy in dose calculations.

This dose estimate derives entirely from data on FFTF emissions of gross beta, assumed to be '*'Cs in dose calculations.
This dose estimate derives from a combination of actual emission measurements of *’Cs and from measurements of

FFTF emissions of gross beta assumed to be 7Cs in dose calculations.

. . . . 239,240
This dosc estimate includes data on emissions of gross alpha, assumed to be

Pu in dose calculations for some
stacks.

This dosc estimate derives entirely from emission estimates based on the residual inventory of radioactive material in the
FFTF reactor primary piping systems.

£ 239/240 239/240

This dosc estimate includes data on emissions o Pu in dose calculations

Pu. on gross alpha assumed to be
for some stacks, and from emission estimates based on the residual inventory of radioactive material in the FFTF reactor
primary piping systems.

250 252

The surrogate nuclide = Cf was used to determine the dose from ~“Cf (PNNL-17847, Rev. 1, PNNL Site Dose-per-
Unir-Release Factors for Use in Calculating Radionuclide Air Emissions Potential-to-Emit Doses).

The particulate radionuclide portion of the total point source dose is 2.1 E-04 mrem, or 0.66% of the total.

Next, Table 3-3 shows the contribution to the MEI dosc in 2009 from each major stack, grouped by
opcrational arca. Table 3-4 ranks cach stack by the dosc attributable to its emissions compared to the
Hanford Site MEI dose for calendar year 2009 of 0.032 mrem (0.00032 mSv) EDE from all point source
cmissions,
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Table 3-3. Doscs from Hanford Site Major Point Sources
that Operated in 2009.

| Source identification ‘ Effective dose equivalent l b

} (contractor) | (mrem)" ’LPercent of dose total

T 100-K West Area B - 1

i 206-K-142 (CHPRC) \ 241 08 [ 0.00008

’ 200 East Areéw -

‘ 291-A-1 (CHPRC) \ I.8L 04 ] 0.56250 !

} 296-A-42 (WRPS) | 6.6L 10 ‘ <0.00001

it sewo o

\‘ gt;::tj‘; ;‘\’1,‘:{{)5) | S2T 09 | 0.00002

| 296-B-1 (CHPRC) \ 9.8 08 } 0.00031 |

‘} 296-B-10 (CHPR() \ 19E 03 | 0.0593% ?

‘ 296-H-212 (CHPRC) ‘ 41E 08 1 0.00013 |

| 296-P-31 (CHPRC) L7 08 | 0.00005 ‘

} 206-P-45 (WRPS) \ DNO ‘ NA ‘
206-P-47 (WRPS) | DNO | NA ;

\ 296-P-4% (WRDS) ! .5E 09 \ <0.00001 ‘

T T 200WestArea - ”*“

‘ 291-T-1 (CHPRQ) ‘ 14T 06 i 0.00438 ‘

| 291-Z-1 (CHPRC) 1 20L 03 ! 0.06250

| 296-P-43 (WRPS) | DNO NA

j 296-P-44 (WRPS) \ I.5E 0% \l 0.00005

} 296-S-21 (WRPS) i 98 08 [‘ 0.00031

] 296-W-4 (CHPRC) \ 4L 08 \ 0.00004

| 296-Z-7 (CHPRC) ‘ L6F 09 | <0.00001

\ o 300 Area o N

| LP-324-01-S (WCH) ! 821 07 \ 0.03150 ‘

\ EP-325-01-S (PNNL) ‘ 31490 F 02 98.77063 ‘

] FP-327-01-S (WCH) ‘ 74 L 06 i 0.01163 ‘

T - EP-331-01-V (PNNL) \ 8900 L,..V_“-ﬂlﬁ )
Major 6int source N 7 7 ‘ 7

i A | 53.2 E-02 | 299.9

— — e
1 mrem = 1.0 E-02 mSy

A

 Ofthe =32 F 02 mrem total for all stacks, the portion from minor stacks is

=52 E 05 mrem, or =0.16%. Slightly varying totals are due to numerical rounding.
© Additional decimal places displayed because this is the dominant dose.
DNO = did not operate; NA = not applicable



Rank Stack
| 1| EP-32s01s
2 | 291-A-1
3| EP-326-01-S
4 | 105-KW Basin
s | 29121
6 | 296-B-10
L7 | EP-331-01-V
| & | EP-327-01S
9 EP-320-01-S
w00 | 2911
11| EP-324-01-S
12| 291-U-1
13| EP-329-01-S
14| 296-E-
15| 291-8-1
l()m 340-[)1‘:('(”7\177”””
17 | 296-8-21
17 | 296-B-1
19| 296-A-28
20 | 437-MN&ST
T 296-A-21
2 | 296-A41
23 | 437-161
24 | 296-H-212
25 | 296-A30
26 | 296-z-6
27 | 296-K-142
2% | 296-A-43
29 | EP-320-02-5
29 | 296-P31
31| 340-NT-EX
32 | 296-P-44
33| 296-W-4
34| 296-A-19
35 EP-318-01-S
35| 296-A-18
37 | FFTF-CB-EX
37 | 296-S-18
39| 296-A-44,-45
39| 296-A-46,-47
a1 | 296-A-0
2 | 107-N

|
|
|
|

|
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by Stack, Calendar Year 2009. (2 sheets)

Tablc 3-4. Ranking of Doscs from Hanford Site Stack Radionuclides Emissions

Majzor Contractor Operating EDE \ Percent of
or minor Area (mrem/yr) total dose
Majer | PNNL 300 0.031490 98.77003

Major |  CHPRC 200 East | 18E-04 | 056250

minor PNNL 300 26E 05 0.08125

minor |  CHPRC | 100-KW 22 05 000875

Major CHPRC | 200 West 2.0 E-05 0.06250

Major | CHPRC | 200 East 9L 05 0.05938

Major |  PNNL 300 89 L 06 10.02781
Major | WCH 300 74 06 - 002313

minor PNNL 300 L& E 06 0.00563

Major CHPRC | 200 West L4E 06 ©0.00438

Major CWCH 300 8.2 E 07 0.00256
" minor CHPRC | 200West |  70E07 | 000219

‘minor PNNL 300 57E-07 000178

minor 7””(‘HPRW(7‘,7 Z(ji)ilirast o 1.6 E—(ﬁ 7”6.(7)770050

‘minor CHPRC | 200 West 1.5E-07 0.00047

minor |  CHPRC 300  14E-07 000044

Major |  WRPS | 200 West 98 E 08 0.0003 |

Major | CHPRC 200 East 98E08 | 000031

minor | WRPS 200 East 88 E 08 000028

 minor CHPRC | 400 | 2L 08 | 000026

minor WRPS | 200 East 6.4 E 08 000020
Cminor |  WRPS | 200East |  48E-08 | 000015
* minor " CHPRC 400 47 E-08 0.00015

Major | CHPRC 200East | 41E08 | 000013

minor |  WRPS | 200 Last 34L-08 0.00011

minor | CHPRC 200West | 30E08 | 000009 |

Major | CHPRC 100-K 24T 08 0.00008

minor | WRPS 200 East I8C08 | 0.00006

minor PNNL 300 1.7 E-08 0.00005

Major CHPRC 200East |  L7E 08 | 000005

Major |  CHPRC 300 1.6 E 08 0.00005

Major | WRPS | 200West |  15E-08 | 000005

Major | CHPRC | 200 West 1.4 E-08 0.00004

minor © WRPS | 200 East ILIE 08 0.00003

minor |  PNNL 300 9.6 L 09 0.00003

‘minor WRPS 200Cast | 96E09 | 000003

‘minor |  CHPRC 400 6.6 £ 09 ©0.00002

minor | WRPS | 200 West 0.6 L 09 ©0.00002

Major WRPS | 200 East 55E 09 000002

Major |  WRPS 200 East | 52E09 0.00002

minor | WRPS | 200 East 4.6 E-09 0.00001

minor | WCH 100N | 41L09 | 000000 |
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Table 3-4. Ranking of Doses from Hanford Site Stack Radionuclides Emissions
by Stack. Calendar Year 2009. (2 sheets)

EDLE = effective dose equivalent: T mrem = 1.0 I 02 mSy
Extra decimal places are displayed for this stack because in comparison to all of stacks it comprises the largest
pereentage of the total dose.

¢

1
\
\
|
| Rank Stack Maj.or Contractor | Operating EDE . I Percent of
‘ ‘ 5 ~or minor ‘ : Area ) ('“,rffn,,/-"r) J total dose
‘ } B | e - minor Cowres | 200 wes O ASE W T
i 34 296-P-22 minor WRPS 200 Last ?7 7 fsi() [ 09 % ~0.00001
| s | 290-A-20 | minor WRPS | 200 East 25E 09 | =0.00001
a6 l 296-A-22 | minor \ WRPS 200 Last | 20F 09 J ~0.00001 |
|4 29677 C Major . CHPRC . 200West - 1L6E 09 | <0.00001 ‘
A8 | 296-P-48 | Major | WRPS | 200Last | 1SE 09 | 0.00001 3
BT ‘ 296-S-16 ‘ minor WRPS 200 West 83IL 10 I = 0.00001 }
S0 296-A-42 C Majer  WRPS  200East 66E 10 -0.00001
CosE | 696w | ominor | MSAEH 600 93F 11 T <0.00001 ‘
Pos2 1 296-T-7 ' minor 1 CHPRC 200 West | 0 i 0
S2 ‘ 296-7-5 ‘ minor CHPRC 200 West o N () - 0 ‘
52| 2962415 | ominor | CHPRC o 200West | 0 N 0 !
booso L 696-W-1 : minor MSA FH 1 600 0 i 0
NA L 296-A-10  minor - CurRe 200 Fast DNO NA
’ NA i 296-A-26 minor ‘ WRPS ‘ 200 Last | 71)»]11(7) | NA
CONA 296-P-43 Major  WRPS 200 West DNO NA
NA 296-P-45 © Major  WRPS 200k DNO ' NA
NA | 296-P-47 | Major wres L 200kt [ DNO NA
NA L 206-W-3 © O minor - WRPS 200 West DNO ‘ NA
NA 2901117 ‘ minor | WRPS 200 Wast ~ DNO | NA
NA | 206-5-15 | ominor L WRPS 200 West DNO ‘ NA |
NAOMOBBLDG miner CHPRC 300 DNO NA
N | EP-320-04- \ minor  PNNL 300 +7 DNO J NA
| Totals'd | =32E-02 | =100 |

Slight differences in totals due to rounding.

DNO - did not operate: NA  not applicable.
\
|
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3.3.2 Washington Administrative Code 246-247

For Hanford Site radionuclide air emissions, Washington State in WAC 246-247-040(1) has adopted the
federal dosc standard of 10 mrem/yr EDE found in 40 CFR 61 Subpart H. In addition to the maximum
dosc attributable to radionuclides emitted from point sources, WAC 246-247-040(6) requires that the dose
to the MEI also include doses attributable to fugitive cmissions, radon (refer to Section 3.6.3), and to
nonroutinc cvents (rcfer to Section 3.5). Sampling data from ambicnt air samplers stationed at the
perimeter of the Hanford Site were used to estimate cmissions from fugitive sources. The reportable
fugitive cmission dosc was calculated for the MEI ncar Sagemoor Road because that is the location of the
MEI for emissions trom point sources (refer to Section 4.0 for a further discussion on the basis for this).
The MEI doses from the calculated releases of two radon isotopes are discussed in Section 3.6.3 and
shown in Table 3-5; the rcleasc values arc based on conservative enginecring estimates. No known
mstances of significant nonroutine cmissions occurred in 2009, and no nonsignificant nonroutine
cmission had any discernible contribution to the cumulative emissions from the Hanford Site. Thus, the
total dosc to the MEI in 2009 at the Sagemoor Road location from all Hanford Site radionuclide
cmissions, including routine emissions from point sources, fugitive sources, and radon, as well as
nonroutine cmissions was 0.067 mrem (0.00067 mSv) EDE. This total dosc is the sum of doses from
Hanford Site point sources (i.c., 0.032 mrem [0.00032 mSv] EDE), fugitive sources (i.c., 0.020 mrem
[0.00020 mSv] EDE), and radon sources (i.c., 0.015 mrem [0.00015 mSv}).

34 METEOROLOGICAL DATA

Radionuclide air cmissions disperse once they enter the atmosphere. Atmospheric dispersion modcls
predict the degree of dilution and the magnitude of resulting air concentrations at downwind locations.
Site-specific measurements of the occurrence trequencies for wind specd, wind direction, and
atmospheric stability arc used in the models. The dispersion models yicld annual average dispersion
factors, in units of seconds per cubic meter (s/m’). Combining these factors with annual avcrage relcase
rates yields predictions of average radionuclide air concentrations for the year. Metcorological data for
2009 are presented in the appendix as joint frequency of wind speed, wind direction, and stability
catcgory for stations located at the 100, 200, 300, and 400 Arcas.

3.5 NONROUTINE RELEASES OF RADIONUCLIDES TO THE ATMOSPHERE

No known instances of significant nonroutine emissions were reported in 2009. Any mcasurablce
contributions from unrcported nonroutine emissions to the cumulative emissions from the Hanford Site
would havc been detected at ambient air monitoring stations located onsite or along the Hanford Site
perimeter. The impacts of such emissions would be included in the dose estimates for fugitive sources, as
described in Section 4.2.

3.6 ADDITIONAL COMPLIANCE INFORMATION
3.6.1 Applicability of Stack Emissions Data to Air Emission Permits and Licenses
The portions of the Hanford Sitc MEI dosc attributable to individual point sources as listed in Scction 2.0

arc appropriate for use in demonstrating the compliance of abated stack cmissions with applicable terms
of the Hanford Site Air Operating Permit (AOP), FF-01, and any underlying NOC approvals.
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3.6.2  Construction Projects and Modifications Exempted from 40 CFR 61.96

No exemptions of the approval process under 40 CFR 61.96 were granted in 2009, 1n 1992, the EPA
determined that some emission units at the Hanford Site were out of compliance with requirements in

40 CFR 61, Subpart H. As a result. a National Emission Standards for Hazardous Air Pollutants
(NESHAP) Federal Facility Compliance Agreement (FFCA) was made between DOE-RL and EPA
Region 10. In 1994, EPA stated it would not grant any exemptions until all FFCA milestones were
completed., which occurred by the end of 2005, Notwithstanding that achicvement, extenuating
circumstances involving the designation status of two stacks caused EPA (o continue requiring its
approval for all construction or modification projects. including those with a radiological dosc potential of
less than 0.1 mrem EDE per year.

3.6.3 Radon-220 and Radon-222 Emissions

Radon-220 and Rn-222 were emitted from the 325 Building via the EP-325-01-S major stack. The
release values for these radon emissions are conservatively high enginecring estimates, not derived {rom
actual emission sample measurements. Radon-222 was also emitted from the 326 Building via the
EP-326-01-S minor stack, and the release valuc is based on release records. The annual releases of these
radon isotopes and respective doses are shown in Table 3-5. Radon is exempted from consideration in
determining compliance with the dose standard of' Subpart H of 40 CFR 61 yet is encompassed by state
regulations, as in WAC'-246-247-040(6), which states that “[a]ll emissions of radionuclides . . . arc subject
to the standards of this section . ... For 2009. the total dose from thesc two radon isotopes did not
significantly increasc the total dose from point and fugitive sources of radionuclide emissions trom the
Hantord Site.

Table 3-5. Emissions of 7R and **Rn from the 325 Building
and “"Rn from the 326 Building. 300 Arca. in 2009.

(facilit Stac:\' . ),, Radionuclide Emissions, Ci EDE to MEL* mrem
aciity: contractor
EP-395.01-S “Rn S4E+01" 1.1 E-02
(325 Building: PNNL) ZZZRn 7.0 E-01 h 38 E—03
1:P-326-01-S 27a s . 5
(326 Building: PNNI ) Rn 5.0 E-09 2O6E-T
Total 1.5 E-02

Rl . . g - . N . . P . - .
EDL effective dose equivalent: MEL - maximally exposed individual. which in this case
resides near Sagemoor Road. Franklin County. directly cast of the 300 Arca.
b .
Release value conservatively caleulated, not actually measured.

Value based on release records.
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4.0 FUGITIVE SOURCES OF EMISSIONS

The Clean Air Act Amendments of 1990, promulgated in 54 Federal Register 16965, December 15, 1989,
amended NESHAP regulations (i.c., 40 CFR 61, Subpart H) to govern cmissions of radionuclides from
DOE facilitics and the resulting radiological doses to members of the public. A dose standard of

10 mrem/yr EDE was imposed, to which compliance is expected for radionuclide emissions emanating
from point and fugitive sources. Mcasuring and/or modeling these emissions is fundamental to
demonstrating compliance with the standard.

Beginning in 1991, the Hanford Site has annually apprised regulators of its methods for estimating
fugitive cmissions and modcling the resulting doses to a member of the public. An EPA-funded guidance
document on mcthods to estimate fugitive emissions (EPA 2004, Methods for Estimating Fugitive Air
Emissions of Radionuclides from Diffuse Sources at DOE Facilities) is available. The Hanford Site
mcthod is summarized in that document, along with methods used at other DOE sites. The guidance
document does not pass judgment on the methods, instcad lcaving individual sites frec to choosc a
mcthod most suitable to their unique opcrations, locations, and configurations.

Note: For purposes of this report (i.c., DOE/RL-2010-17), the term fugitive emission
refers to any potential source of radioactive material that is not actively monitored at
the point of release. Such potential emission sources have been defined in various EPA
and WDOH rcgulations as “fugitive,” “diffuse,” or “non-point” sources, arguably
without definitions sufficient to guide a person to distinguish with certainty one type of
cmission from another. Thus, within this report, “fugitivc emission” will also represent
“diffusc emission” and “non-point cmission.” EPA defines firgitive emissions as “thosc
emissions which could not reasonably pass through a stack, vent, or other functionally
cquivalent opening” (40 CFR 70.2, State Operating Permit Programs). WDOH
similarly defines fugitive emissions, but with a significant qualification, which has
been underlined: “‘Fugitive emissions’ means radioactive air emissions which do not
and could not reasonably pass through a stack, vent, or other functionally equivalent
structure, and which arc not feasible to directly measure and quantify” (WAC 246-247-
030(12)). The WAC provides no definition of “non-point” sources; thus, such sources
arc assumed to be cquivalent to diffuse sources as defined in DOE/EH-0173T,
Environmental Regulatory Guide for Radiological Effluent Monitoring and
Environmental Surveillance: “Diffuse Source 1s a source or sources of radioactive
contaminants (cmissions) releascd into the atmosphere that do not have a defined point
(origin) of release (i.c., non-point source). Such sourccs are also known as area
sources.” The dose-modcling method used at Hanford is not dependent on the
regulatory distinctions among thesc types of sources for estimating fugitive emissions
and their resulting contributions to the total dosc from airborne radionuclides.

In general, fugitive sources of radioactive cmissions are sources not actively ventilated, are not sealed to
prevent the escape of volatile or resuspended radioactive material to the ambient air, and are not amcnable
to routine sampling in a controlled manner as stacks commonly are. Examples of sources of fugitive
radioactive cmissions are passively ventilated tank vents, vented containers, outdoor surface
contamination arcas, cracks between cover blocks, decommissioned buildings, etc. Emissions relcased
from buildings to thc ambient air via passive ventilation systems are also considered fugitive becausce they
lack a measurable flow. Emissions from fugitive sources arc monitored by the Hanford Site Surface
Environmental Surveillance Program and the Near-Facility Monitoring Program, as described in

Section 4.1. These emissions mix with ambient air, which may also have added to it emissions from point
sources. Fugitive ecmission sources in and around Hanford Site facilities arc described in Section 4.3.




DOE/RL-2010-17, Rev. 0

That section also deseribes the monitoring program and use of monitoring data for characterizing lugitive
emissions and the estimated maximum EDE to the public attributable to those cmissions.

Measuring cmissions from point sources (i.c.. gencerally stacks) is ordinarily a prescriptive process. using
well-detined technical methods, as described in 40 CFR 61 Subpart H. or alternatives approved by EPA,
and includes applying atmospheric transport models to emissions measured at the facility stack. Subpart
H monitoring methods. however, are not intended for nor amenable to measuring fugitive emissions.
Morcover, assessing offsite doses from fugitive emissions is not nearly as straightforward as it typically is
for point sources. It is complicated by such factors as (1) the difficulty in accurately quantifying air flow
from the source, (2) the greater complexity in the influences from metcorological conditions, and

(3) distinguishing radionuclides released from fugitive sources from preexisting low concentrations of
radionuclides in ambient air. the origins of which could be background radioactive material and
radionuclides from point sourccs.

To address the shortcomings inherent in monitoring fugitive emissions. EPA and DOE developed a
mutual inter-agency Memorandum of Understanding (MOU) (Letter. DOE 1995, “Memorandum of

Understanding Between the U.S. Environmental Protection Agency and the U.S. Department of Encrgy
Concerning the Clean Air Act Emission Standards for Radionuclides 40 CFR Part 61 Including Subparts
H. L, Q & T"). A principal agreement in this MOU was that the Subpart H dose standard applics not only
to the radiological cffeets from point source emissions but from fugitive emissions as well. A further
aspect of this agreement is that DOFE facilitics nationwide were to develop methods for ¢ valuating fugitive
cmussions. Before the MOU was published. the Hanford Site had developed such a method. and thus has
been in compliance with that condition in the MOU since its inception. The current Department of
Energy Hanford Site Air Emissions License #FF-011 (FF-01) discusses the acceptability of using Hanford
Sitc ambicnt air monitoring data for demonstrating compliance with radiological dosc limits. Also. the
FF-O1 prescriptively describes in fair detail the Hanford Site method of estimating fugitive emissions and
the corresponding radiological dose to the MEILL In Section 5.0, Mcthod for Monitoring and Reporting of
Diffusc and Fugitive Emissions, of the FF-01 is the direction that the “average aggregale emisstons trom
diffusc sources will then be used to estimate the dosc at the Hanford Site perimeter with the CAP88-PC
code.”™ Compliance to this dircction was achicved for 2009, as well as in carlier years.

With respect to dosc cffects from tugitive emissions, WDOH regulations arc consistent with the MOU. as
evidenced by WAC 246-247-010(2). which states that the Subpart H dose standard applics to “point
sources. nonpoint sources, and fugitive emissions.” However, WAC 246-247-030(12) acknowledges that
fugitive cmissions “arc not feasible to directly measure and quantify.” This admission underscores the
technical difficulties and inherent complexitics in estimating fugitive emissions and their dose effects.
Despite such challenges. the Hanford Site method affords a defensible and conscrvative estimate of
fugitive radionuclide emissions and resulting dosces, which are reported annually. both individually and in
combination with the maximum dosc from point source emissions, radon doscs. and. as warranted, the
doses from nonroutine airborne releases. Summing the doses from all of these radiological sources of
emissions assurcs a comprehensive compliance determination against the Subpart H dosc standard.

Currently, all nuclear material production facilitics at the Hanford Sitc have been shut down., are
undergoing clcanup and demolition. or placed in surveillance-and-maintenance mode. Only waste
minimization, stabilization processcs, rescarch activities, environmental remediation, and
decontamination and decommissioning (D&D) continuc. In the past, when the Hanford Site was
operating at or near tull capacity, point source emissions were casily detected. Now. however,
radioactive materials released from point sources have in large part diminished to background levels
found in the ambient cnvironment. Therefore. the contribution from fugitive emissions has become a
larger percentage of total emissions from the Hanford Site. even though fugitive emissions have thus far
remainced relatively small and constant.
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Passively ventilated point sources, breather vents and other openings on tanks, vaults, vented containers,
and other structures arc potential conduits ot radioactive emissions. Airborne radionuclides inside vented
structurcs can be released through passive air exchanges, typically caused by changes in atmospheric
pressurc and temperature. 1t is difficult, however, to accurately assess radionuclidce rcleases that might
occur under such conditions, particularly when a vent opening is irrcgularly shaped or when multiple
opcnings arc in closc proximity. This difficulty in accurately and rcadily quantifying passively ventilated
cmissions is the main reason why thesc sources are not routinely sampled using conventional sampling
mcthods. However, low cmissions can be verified using other approved means such as smears, non-
destructive analysis, occupational continuous air monitors, and direct radiation measurement using hand-
held instruments. As an alternative to routine record sampling, estimates of radionuclides discharged as
fugitive emissions from such sources arc made based on data collected from a network of ambicnt air
samplers around the downwind perimeter of the Hanford Site. Fugitive radionuclide relcases estimates
arc then calculated using these data. Scction 4.2 contains the dosc and release estimates and resulting
doscs for Hanford Site fugitive cmissions in 2009.

For this report, doscs have been calculated for emissions from both actively ventilated point sources and
fugitive sources. Dosc results for cach type of relcase are presented separately, in addition to the totals
for all sources of radioactive cmissions. The older historical data displayed in Figurc 4-1 sharply
illustrates the impacts distant nuclear events in the world had on regional concentrations of airborne
radioactivity, mcasured by the Hanford Site Surface Environmental Survcillance Project. It is noteworthy
that ambicnt air concentrations from sample locations at the Hanford Sitc perimeter are scen to differ little
from concentrations measured at locations distant from the Hanford Site.

Figurc 4-1. Historical Impact of Gross Beta Radioactivity in Hanford Sitc Ambicnt Air Samples,
1981 through 1991 (PNL-8148, Hanford Site Environmental Report for Calendar Year 1991).
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4.1 FUGITIVE EMISSIONS MONITORING
At the Hantord Sitc, two programs, the Near-Facility Environmental Monitoring Program and the Surface

Environmental Surveillance Project, monitor radionuclides in the environment at locations on and off the
Hanford Site. Further program and project information is presented in the remainder of this section.

4-3
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4.1.1  Near-Facility Environmental Monitoring

Near-factlity environmental monitoring is defined as monitoring done near facilities that have potentially
dispersibic radioactivity. Monitoring locations are associated mostly with major nuclear facilities and
waste storage or disposal factlities such as container storage. burial grounds. underground tanks (i.c..
Tank Farms), ponds, cribs, trenches, and ditches.

Routine monitoring activities include the sampling and monitoring ot ambicent air, surface contamination.
external radiation doscs. soil, vegetation, and animals. Samples are collected from known or expected
ctfluent transport pathways. which are generally downwind ot potential or actual airborne releases and
downgradient of liquid discharges. Ambicnt air sampling is the primary method used in monitoring
tugitive emissions, with other media samples possibly usctul as secondary indicators.

In 2009, airborne radioactivity was sampled by a network of 84 ambient air samplers operated as
continuously as possible at locations near facilities. as shown in the following list:

Number of

Samplers Location

4 100-D Arca
4 100-11 Arca

10 100-K Arca
3 100-N Arca

45 200 Arcas
3 ERDF
7 300 Arca
8 600 Arca
] Y akima Barricade (PNNL)

Figure 4-2 identifies the general locations of the ambient air samplers used for near-facility monitoring.
The station at the Wye Barricade is collocated with samplers operated by the PNNL Surface
Environmental Surveillance Project and WDOH. Four other stations have WDOH samplers collocated
with them: one cach at 100-KE, at ERDF, at the 216-ZPIC Trench, in the 200 West Arca. and at C Tank
Farms in the 200 East Arca. Additional samplers arc also used to support specific environmental
remediation tasks. Ambicnt air samplers are primarily located at or near (within about 1.600 i [500 m])
sites and facilities having the potential for or history of environmental releases. Particulate air samples
arc analyzed for gross alpha activity. gross beta activity. gamma-cmitting isotopes. 'Sr, uranium isotopes
(MU, UL and U, and plutonium isotopes (- "Pu and = “Pu). Gamma-cmitting isotopes reported
over the years include “'Co, """Ru, 'Sb. "Cs, "7Cs. "Eu. and ' Fu. Samples collected at sclected
locations are also analyzed for ' Am and/or “*'Pu. More detailed descriptions of these monitoring
activitics can be found in PNNL-19455 and PNNL-19455. APP. 2. Hanford Site Near-Facility
Environmental Monitoring Data Report for Calendar Year 2009.

4.1.2  Surface Environmental Surveillance

Surface environmental surveillance encompasses sampling and analyzing for radiological contaminants at
locations 1n four surveillance zones on and oft the Hanford Site. The first surveillance zone extends from
the near-facility monitoring locations to the Hanford Site perimeter. The second zone consists of a series
of perimeter sampling stations near or just inside the Hanford Site boundary and along State

Highway 240. The third zone consists of ncarby community sampling locations within a 30-mi (48-km)
radius of the Hanford Site. The fourth zone (i.c.. background locations) currently consists of a single
distant community location upwind of the Hanford Site and considered unaftected by its operations.

4-4
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Routine surveillance activities include the sampling and monitoring of air, surface water, groundwater.
food and farm products. fish and wildlife, soil and vegetation, and external radiation. Like the near-
facility monitoring program. ambicnt air sampling is the primary method used in monitoring fugitive
cmissions.

The air surveillance network consists o1 40 sampling stations. of which 21 arc onsite. 11 at the Hanford
Site perimeter, 7 in ncarby communitics. and 1 in a distant community considered a background location.
This program routincly monitors for radioactive vapors, gases., and acrosols. which at selected locations
includes sampiing tor ‘11 in the ambient air. The survetllance network located around the 300 and

400 Arcas functions as a ncar-facility network.

Airborne particulate radionuclides at all sampling stations arc sampled and analyzed. Particulate air
samples are routinely analyzed for gross alpha activity, gross beta activity. gamma-cmitting isotopes, ™'Sr,
uranium isotopes (U, UL and “U). and plutonium isotopes (*"Pu and 7 'Pu). Gamma-emitting
isotope concentrations reported in 2009 include "'Co. '"""Ru, **Sb. '™Cs. "Cs. "Eu. "Eu. "“*Eu. and
*Am. Figure 4-3 depicts the locations of the ambient air samplers in the Surface Environmental
Surveillance Project. A more detailed description of this program can be found in PNNL-16984.

4.2 ESTIMATED DOSES FROM FUGITIVE EMISSIONS

Potential releases from fugitive sources and the resulting dosce to an offsite member of the public were
estimated using ambient air monitoring data from environmental surveillance air sampling locations along
the Hanford Site perimeter. Data from 15 selected perimeter and nearby community locations were used
in the assessment of fugitive emissions in 2009 (refer to Figure 4-3. sampling locations 24-38).

4.2.1  Dose Assessment Method

The method currently used to estimate emissions from tugitive sources at the Hanford Site. and the
subsequent dosce to a maximally exposed member of the public. is based on measured ambient air
concentrations at the site perimeter. Contributions from monitored stack emissions and background
radioactivity arc subtracted from ambient air concentrations measured for cach radionuclide. i the
difference is positive, the result is attributed to fugitive sources. From the adjusted ambicent air
concentrations. CAP88-PC is used to back-calculate fugitive releases in curies per year. conservatively
assumed to emanate from a single, centralized location in the 200 West Arca, an assumption that yiclds
the largest release estimate. This is an indirect method for estimating fugitive emissions. but is subject to
less uncertainty in estimating dose to a member of the public because it uses actual monitoring data from
the site perimeter where members of the public could be located. This method is also far more cost
cffective than estimating fugitive emissions from the resuspension of particulate radionuclides from over
1,000 potential fugitive emission sources at the Hanford Site. A document was recently published that
not only details the method and procedures used to estimate Hanford Site radiological doscs to the MEI
from both radioactive point source and fugitive source emissions but also offers a bricfl history of relevant
federal and state regulations and agency agreements (refer to DOE/RL-2007-53, Methods for Calculating
Doses to Demonstrate Compliance with Air Pathway Radiation Dose Standards at the Hanford Site).
This document cvolved out of several DOE discussions with EPA and WDOH on the topic of the Hanford
Site MEL WDOH personnel participated in the review phase of the document and accepted the manner in
which their resulting comments had been incorporated into it.

4-6
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Figurc 4-3. Environmental Surveillance Ambient Air Sampling Locations.
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Current information on the extent and characteristics ot onsite soil contamination is insutticient to use
radionuclide resuspension estimates in conjunction with transport and dose modcling for many potential
sources of fugitive emissions. The ambient air sampling results consisted ol measured air concentrations
tor radionuclides that could be released from Hanford Site operations and fugitive sources. Radionuclides
routinely assayed in ambicnt air samples include 'H, "'Co. ™'Sr. " 'Cs, “U, 27U 2B UL Pu, and 2 Py
(PNNL-169%4).

Using the CAP8&-PC atmospheric dispersion modeling code, radionuclide air concentrations resulting
from monitored stack emissions at Hanford Site facilities and other nearby non-DOFE sources were
calculated tor perimeter and nearby community sampling locations. These modeled airborne radionuclide
concentrations attributable to the stack emissions were subtracted from the ambient monitoring results.
Avcrage regional background concentrations for cach radionuclide were caleulated from the air sample
results obtained at the distant community sampling station in Yakima. outside the 80-km (50-mile) radius
and historically upwind from Hantord Site sources. The average background concentration at that station
was also subtracted from the ambient monitoring results at the Hanford Site perimeter stations. The net
air concentrations at the site perimeter. adjusted to account for monitored emission sources and
background concentrations. arc assumed to be the contribution of emissions from fugitive sources.

Hypothetical releases of radionuclides from fugitive sources are estimated using the net perimeter air
concentrations attributable to fugitive emissions and by performing a back-calculation using CAP8S8-PC.
The 200 West Arca near the center of the Hanford Site 1s assumed to be the source of all fugitive
cmissions. This assumption results in a conservatively high estimate of releases and doses from all
fugitive sources. The average of the estimated emissions for cach perimeter monitoring station is then
uscd with CAP88-PC to estimate the dose at the Hanford Site perimeter. Table 4-1 displays results from
the perimeter monitoring location having the highest estimated dosc from fugitive emissions, as well as
the dosc at the location of the member of the public who received the highest dose from monitored point
source cmissions. A combined dose to a member of the public comprising the highest dose trom
monitored point source emissions and the dose at that location from estimated fugitive source emissions is
reported and evaluated for compliance with the 10 mrem/year standard in 40 CFR Part 61, Subpart H.

4.2.2 Results of Dosc Assessment

During 2009. the measured annual average ambient air concentrations of "H. “'Co. "'Cs, **Pu. **’Pu. and
uranium (modeled as ~*U) at the perimeter and ncarby community sampling locations were assessed to be
greater than the combined contributions of these analytes from stack releases and background. Thus,
calculating the net fugitive air concentrations lor these isotopes resulted in positive values. Calculating
the net fugitive air concentrations for ™'Sr resulted in negative values. All of the net air concentrations,
both positive and negative, for cach radionuclide were used in back-calculating fugitive relcases from the
200 West Arca.

The fugitive source releases shown in Table 4-1 represent the average of the individual release estimates
calculated from cach of the perimeter and nearby community locations for cach radionuclide. Note that
not all radionuclides were evaluated at every sampling station: the estimated release of a radionuclide is
based on analytical data associated with those stations from which samples were analyzed for that
particular radionuclide.

When the resulting release estimate in Table 4-1 is less than zero for an individual radionuclide, the
average of the air concentrations at the perimeter stations was smaller than the combined concentrations
cxpected as a result of stack emissions and regional background. In such cases. it is unlikely that fugitive
sources contributed significantly to the offsite measured air concentrations for those radionuclides.

4-8
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Tablc 4-1. Estimated Hanford Site Fugitive Emissions
and Resulting Effective Dose Equivalents for 2009

. . Location
Estimated fugitive S e B S

Radionuclide’ emissions from 200 Areas Estimated dose to Estimated dose at

(Ci)* ME] at Sagemoor Prosser Barricade
(mrem)’ (mrem)
*H 8.1 E+02 1.1 E-Q2 1.6 E-02
“Co 1.1 E-01 1.2 E-03 2.1 E-03

(N -1.6 E~01 0 0

g/ By 34E-02 1.1 E-03 1.9 E-03
Total U 4.1 E-02 3.6 E-03 6.1 E-03
“¥py 34 E-05 3.8 E-05 6.4 E-05
9Py 3.7 E-03 4.5 E-03 7.6 E-03
Total » 2.1 E-02 3.4 E-02

Hanford Site stack emissions, background radioactivity, and emissions from Perma-Fix Northwest, Inc., AREVA
Federal Services LLC, and the ENCGS have been subtracted from these fugitive cmissions estimates, which may
contain releases from other non-DOE nuclear facilities. Negative values for releases of a radionuclide indicate that
air concentrations at the site perimeter are lower than the combined air concentrations expected from natural
background and monitored stack releases.

Not all radionuclides listed were evaluated at every sampling station.

1 Ci=3.7 E+10 Bq. Emissions from fugitive sources are assumed to originate in the Hanford Site 200 Arcas and
have a release height of 1 m. The 300 Arca also has potential sources for the resuspension of uranium from soil,
along with naturally occurring uranium isotopes found throughout the arca. Uranium releases were modeled as if the
total inventory were from the 200 Arcas, because it was not possible to determine the source of uranium 1sotopes
detected at offsite sample stations.

I mrem = 1.0 E. 02 mSv: these doses are based on air monitoring results for sample stations at the site perimeter.
Radionuclides with negative releases are assumed to have a zero dose.

The highest estimated dose from fugitive emissions was at the Prosser Barricade, a location with no full-time
occupancy by a member of the public, which disqualifies it for consideration as a possible MEI location.

The estimated fugitive releases for the sampled radionuclides were also used to calculate the dosc at
perimeter sampling stations. An individual at the Prosser Barricade sampling station, which is within the
Hanford Site boundary, had the highest estimated dosc, whereas the Byers Landing station was closest in
distance to Sagemoor Road, the location of the MEI having the highest dosc from point source emissions.
Table 4-1 shows the hypothetical mean dosc from fugitive emissions to an individual at Sagemoor Road
and to an individual at the Prosser Barricade to be 0.021 mrem (0.00021 mSv) EDE and 0.034 mrem
(0.00034 mSv) EDE. respectively. The doses at the other sampling stations and potential MEI locations
were lower than thosce at the Prosser Barricade location. For purposcs of demonstrating compliance with
the MEI dose standard. the Sagemoor dose was chosen instead of the Prosscr Barricade dose for adding to
the point source dosc at Sagemoor Road. The rcason is three-fold. One, regardless of the size difference
between doscs from point source emissions and from fugitive source emissions, the method used to
calculate the dosc from point source emissions is given primacy because it is agency-approved and based
much more on real mcasurements, whercas the method used to calculate the fugitive emission dose is
substantially hypothetical, quite conservative, and not yet officially approved by EPA or WDOH,
although both agencics have been cognizant of it for years. Two, the fugitive-dose method centers on a
single point of origin for all fugitive cmissions, which adds to the conscrvative quality of the method,
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whereas the point-source method is presumed to be more retlective of actual emissions because it uses
mostly measurcd emission values from five different geographical operating zonces across the Hanford
Site. And three, the location of the highest fugitive-source dose is within the Hanford Site boundary.
where a member of the public would not be allowed full-time unrestricted access. and will invariably
under the current fugitive dose method be attributed a higher dose than other potential ME] locations that
arc not in the dircet downwind path of the hypothetical point of emanation in the 200 West Arca for all
Hanford Site fugitive emissions.

Where the release estimate for a particular radionuclide was less than zero., the dose estimate for that
nuclide was set equal to zero before combining the contributions of all radionuclides to obtain the total
dosc at cach location. The MEI dose derived from 0.032 mrem (0.00032 mSv) EDFE from point source
cmissions. 0.021 mrem (0.00021 mSv) EDE {rom fugitive emissions, and 0.015 mrem (0.00015 mSv)
EDE from radon emissions originating from two point sources. For 2009, the total estimated dose to the
offsite Sagemoor Road MEI was 0.068 mrem (0.00068 mSv) EDE. which is significantly below the
federal and state 10 mrem/yr standard. For purposes of comparison to the 2009 Sagemoor Road ME]
dosc. the MEI location in 2008 was also at Sagemoor. where the total estimated dose was 0.11 mrem
(0.001T mSvy EDE. comprising 0.041 mrem (0.00041 mSv) EDE from point source emissions, 0.052
mrem (0.00052 mSv) EDE from fugitive emissions, and 0.021 mrem (0.00021 mSv) EDE from radon
CIMISSions.

In addition to the site-wide fugitive emissions estimates. fugitive tritium emissions from two sources
during 2009 were estimated to determine their contribution to the public radiological dose. Tritium
cmissions from the 100-K Spent Fucel Storage Basins were estimated as less than 2 Ci'yr (7 E 110 B vr).
and thosc from the 200 Arca Tank Farms were estimated as less than 6 Ci/yr (2 E+ 11 Bg/yr). Emissions
from both sources were assumed to be in the form of tritiated water vapor. These emission rates have
been applicd historically and do not reflect any sourcee reductions that have occurred over the last decade,
such as the end of operations at the 100-KE fucl storage basin in 2008. Therctore, these emission rates
and resulting doses arc overestimates. For 2009, the resulting dose to the Hantord Site MEI from
estimated fugitive tritium emissions from both the 100-KE and 100-KW basins was 1.2 E-S mrem

(1.2 E=7 mSv) EDE and 6.6 -5 mrem (6.6 E-7 mSv) EDE for tritium emissions trom the 200 Arca Tank
Farms.

Additional fugitive emissions were identified at the 361 Building from radio-xcnon calibration sources.
Lmissions during 2009 were estimated at 2 E-9 Ci (74 Bq) of Xe-131m, 1 -7 Ci (3,700 Bq) of Xe-133,
and 1 E-9 Ci (37 Bq) of Xe-135. The dose in 2009 to the Hantord Site MET from thosce emissions was
6.6 E—13 mrem (6.6 E=15 mSv).

4.2.3 Estimate of Uncertainty in Dose Assessment

To estimate uncertainty in the dose estimates, the reported air concentrations for 2009 at the Byers
Landing sampling station and at the distant community station in Yakima were used to estimate the mean
and 95-pereent confidence intervals for cach location. The analysis used the uncorrected air
concentrations at the reference locations, including contributions from monitored point source releases at
DOE facilitics. sources other than DO facilitics, fugitive sources, and regional background. The Byers
Landing station was sclected for this analysis because it was closest to the Hanford Site MEIand is a
perimeter station at which all radionuclides were evaluated. The distant offsite and upwind Yakima
location 1s assumed to represent regional background levels of radionuclides in the ambient air.

The uncertainty calculation was performed using the GENII-S computer code (SANDO1-0561A, User's

Guide for GENII-S: A Code for Statistical and Deterministic Simulations of Radiation Doses to Humans
Jrom Radionuclides in the Environment) to produce a stochastic analysis of the environmental radiation
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doscs. The raw values of the measured air concentrations were input as basic concentrations to define an
empirical distribution for cach radionuclide. The code used a Latin hypercube sampling routine to sclect
random values for cach radionuclide concentration in 300 trials to obtain the dose distribution for cach
location. The valucs of parameters other than the radionuclide air concentrations were those
recommended for use at the Hanford Site (DOE/RL-2007-53) and were not varicd as part of this analysis.
Therefore, the uncertaintics reported in this scction reflect only variability in the air sampling data. It
should be noted that dosc estimates using GENII-S are based on the dosimetry system described in
Federal Guidance Reports 11 and 12 (EPA 1988, 1993), whercas compliance calculations using CAP8S8-
PC arc bascd on the more recent dosimetry system described in Federal Guidance Report 13 (EPA 1999).

The estimated mean dosc at the Byers Landing station was 0.17 mrem (0.0017 mSv) for artificially
produced radionuclides sampled at that location, with a 95—-pereent confidence interval of 0.12 to

0.25 mrem (0.0012 to 0.0025 mSv). The result for the distant community monitoring station was

0.12 mrem (0.0012 mSv) with 95—percent confidence limits of 0. 078 to 0.29 mrem (0.00078 to 0.0029
mSv). Although its mcan is slightly greater than the distant community result, the Byers Landing dosc
falls within the 95—percent confidence interval of the distant community dose estimate.

4.2.4 Discussion of Bias in Dose Assessment

It should be noted that the relcasc cstimates for fugitive sources in Table 4-1 were obtained using
CAP88-PC, which incorporates a continuous-relecase Gaussian-plume dispersion model. Releases from
fugitive sources would be expected to occur primarily under conditions that arc very difterent from the
annual average assumptions used by CAP88-PC. This is particularly truc for cmissions that arc a function
of wind spced, such as resuspension of contaminated soil and evaporation from ponds. Because release
rates from such sourccs are greatest under conditions that favor atmospheric dispersion, use of an annual
average continuous relcase model to back-calculate the release quantitics might introducc a significant
bias into these estimates. The dose estimates for sources of this type might also be affected by scasonal
variation in the resuspension rates caused by the prevalence of strong winds during certain scasons of the
ycar. If those seasonal episodes occur primarily during times when crop production is minimal, some of
the exposurc pathways incorporated into the CAP88-PC codc (direct deposition on human and animal
food crops, for cxample) would not be applicable. The release and dose estimates reported for fugitive
sources in this evaluation should therefore be viewed as approximations whose accuracy is limited by a
number of factors inherent in the sampling and modcling process.

4.3 FUGITIVE EMISSION SOURCES

The Hanford Site consms of 586 mi® (1,518 km® ) of semiarid shrub- -steppe land, of which approximately
6 percent (about 32 mi” [83 km'], or 20,000 acres [8,090 ha]) has been disturbed and/or actively used.
This 6 pereent of land is distributed into large operational and support arcas: the 100, 200 Arcas (which
includes the 200 East and 200 West Arcas), 300, 400, and 600 Arcas.

Almost all point and fugitive sources of radionuclide emissions are located in the five operational Arcas
(i.c., 100, 200 East, 200 West, 300, and 400 Arcas). For dosc modcling purposes, sources outside those
operational arcas arc combincd with sources within the nearest operational area. Most point source
cmissions arc measurcd directly, but at a few facilitics they are conservatively calculated from process
knowledge. Emissions from fugitive sources are estimated using sample results from a network of
environmental survetllance monitoring systems located along the Hanford Site perimeter and at several
rceeptor locations. In some instances, cmissions from specific fugitive cmission sources are based on
known inventorics and/or relcase records.
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The Hanford Site was acquired in 1943 and dedicated to producing plutonium tor national defense and
managing the resulting production wastes. Restoring the Hantord Site environment is the new mission
that has largely supplanted the previous operational objectives for national defense. The environmental
restoration effort will entail activitics such as decontammating and decommissioning over 100 facilitics
and cleaning up and restoring about 1.500 waste sites. Until the restoration and cleanup work is
completed, radioactive cmissions may be released tfrom hundreds of fugttive sources, in addition to
monitored point sources.

Besides both measuring and modeling point source emissions to determine public doses, environmental
surveillance 1s conducted. Environmental and food-chain pathways are monitored near facilitics emitting
radionuclides from cither point sources or fugitive sources.

The environmental pathways for all air emissions from the Hanford Site are monitored using a stratified
sampling approach. Samples arc collected and radiation measured according to tour surveillance zones.
These zones extend from main onsite operational arcas to otfsite regions (PNNL-19455).

The first surverllance zonce begins near the operating facilities and ends at the Hanford Site perimeter.
Fugitive emissions generally will be most concentrated and casier to detect in this arca before diluting
further as they drift offsite.

The sceond surveitlance zone 1s a scries of sampling stations that surround the Hanford Site near its
perimeter. Because a person could Hive as close to the Hanford Site as some of these stations. their data
represent the maximum exposures for a member of the public. Therefore, ambicnt air sampling data from
the perimeter locations most closely reflect the actual impacts of radionuclide air emissions from point
sources and fugitive sources at the Hanford Site.

The third surveillance zone encompasses nearby and distant communitics within a 50-mi (80-km) radius
of the center of the Hanford Site but beyond its boundarics. Surveillance is conducted in communities to
provide measurements at those locations where the most people are potentially exposed. This

surveillance ensures radionuclide levels are well below standards established to protect the public health.

Finally, the fourth surveillance zone comprises distant locations at which background concentrations arc
measurcd. These concentrations are compared with onsite. perimeter, and community locations to
indicate the ctfects of Hanford Site activities. Background locations are essentially unafiected by
Hanford Site emissions but contain similar levels of radioactivity originating naturally and trom
nuctear-testing tatlout.

The goal of environmental surveillance at the Hanford Site is to verify compliance with DOE, EPA. and
WDOH radiological dose standards for public protection. This goal is accomplished by measuring
radionuclides and conscequent exposure in the onsite and offsite environment. The environmental
survetllance criterta are derived from (1) the collected environmental surveillance data on radionuclides
and doscs. (2) applicable regulations other than DOT: Orders, 3) DOE Order 5400.5, Radiation Protection
of the Public and the Environment, and 4) DOE/EH-0173T. The surveillance project (refer to
PNNL-19455  APP. I, Hanford Site Environmental Surveillance Data Report for Calendar Year 2009)
was cstablished on thesce criteria and the pathway analyses that provide information on radionuclides and
media contributing to human dose. Experience from Hanford Site environmental surveillance activities
and studics conducted over the past 45 years has built an invaluable technical repository of information
for planning and data interpretation.
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4.3.1 Description of Fugitive Emission Sources

The presently identificd actual or potential sources of fugitive radionuclide emissions to the cnvironment
at the Hanford Sitc are described in this section. Among the sources that could releasc radioactive
fugitive cmissions arc scveral types of waste handling and disposal facilities such as cribs, ponds, ditches,
trenches, retention basins, valve pits, French drains, reverse wells, tanks, vented containers, and burial
grounds. Over 1,000 of thesc types of sources have been identified, of which more than 95 percent arc
active (DOE/RL-88-30, Hanford Site Waste Management Units Report). Facilitics that are opcrating,
on standby, or inactive can also be sources of radioactive fugitive emissions. Thesc following activitics
can also causc the release of radioactive fugitive emissions: deactivation, decontamination,
decommissioning, and demolition of facilitics; characterization of waste sites and arcas; and cleanup of
inactive waste sites. Each waste site or facility usually has one or more features or characteristics that
could contributc to the rclcase of fugitive emissions. The features may be passive vents, risers, cquipment
and personncel access doors, and exhausters, whereas characteristics may include an undetected Icak,
unburied waste, or an absence of intrusion barricrs. Rates of fugitive emissions could be influcnced by

a varicty of cnvironmental conditions, such as: (1) changing atmospheric pressures, (2) wind speed,

(3) crosion, (4) cvaporation, (5) percolation, and (6) biotic intrusion. Range fircs present another causc of
fugitive emissions, by way of smoke from burncd material that contained radioactive particles and the
resultant loss of vegetative cover, which had served to retard the resuspension of surface soil
contaminants.

The gencral typces of sites and facilities and their potential primary sources of fugitive cmissions are
bricfly described in the following sections,

4.3.1.1 Crib

Low-level liquid waste was discharged to cribs, which are subsurface systems similar to sanitary drain
ficlds that allow the liquid component of the waste to percolate into the soil. The natural propertics of the
soil arc uscd to remove radioactive matcerial from the effluent water through filtration, lon-exchange, and
precipitation reactions.

Many cribs arc vented to the atmosphere through vents and pipe risers. Some cribs, however, have had
vents and pipe risers cither blanked or removed. Those engineered structures promote the downward flow
of liquids disposcd of in cribs but also provide pathways to the surfacc and atmosphere. Sccondary
causcs of fugitive emissions include erosion and uptake and intrusion by biota, followed by wind-caused
particle resuspension.

4.3.1.2 Ditch

A ditch is an open, unlined excavation used for disposing of liquid cffluents or transporting liquid
cffluents to ponds for disposal. Most ditches, however, have been filled with soil. Fugitive emissions

from ditches occur primarily from wind-caused particle resuspension, vegetative uptake, biota intrusion,
and crosion.

4.3.1.3 Trench

Early disposal practices included disposing of liquid cffluents into unlined trenches and over time filling
the structurces with soil. These trenches were mostly replaced by cribs such as the BC-cribs. Fugitive
cmissions from trenches are primarily caused by crosion, uptake and intrusion by biota, followed by
wind-causcd particle resuspension.
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4.3.1.4 Retention Basin

Stmilar to trenches. retention basins generally were lined with concerete and used to hold liquid before
routing it to ditches or ponds. Fugitive emissions from retention basins are causcd primarily by
wind-caused particie resuspension.

4.3.1.5 Diversion Box

A diversion box 1s usually an underground conerete structure formed around a junction of transfer lines
carrying liquid effluent. When diversion boxes are accessed for operations or maintenance. radioactively
contaminated material might be released in the form of fugitive emissions.

4.3.1.6 Valve Pit

A valve pitis similar in structure to a diversion box, but contains piping valves. When valve pits arc
accessed for maintenance or operations. radioactively contaminated material might be released in the
form of fugitive cmissions.

4.3.1.7 French Drain and Reverse Well

A French drain is a rock-filled encasement inserted in the ground. A reverse well is an ordinary well used
tor mixing liquid waste with groundwater. These subsurface systems werce used to disposc of potentially
contaminated liquid waste by promoting percolation into the soil. The natural filtration propertics of the
soil removed radioactive material from effluent water. Fugitive emissions from French drains and reverse
wells might occur through crosion or uptake and intrusion by biota, followed by wind-caused particle
resuspenston.

4.3.1.8 Tank

Atank generally is a large reinforced metal structure that receives liquid effluent for storage. Examples
arc DSTs and SSTs. Pathways for fugitive emissions from tanks include passively ventilated point
sources and inactive exhausters open to the atmosphere. Transport mechanisms for these emissions
include deposition and subsequent particle resuspension.

4.3.1.9 Burial Ground

Burial grounds are trenches in which contaminated solid waste is buried. Waste packaging procedures
and burial practices used depend on the type of waste. Fugitive emissions occur at burial grounds through
direct release to the atmosphere betore the waste is buried. but could occur after burial by way of erosion.
vegetative uptake, biota intrusion, and wind-caused particle resuspension.

&

4.3.1.10 Deactivation, Decontamination, Decommissioning, and Demolition Activities

Dcactivation, decontamination, decommissioning, and demolition activitics arc conducted to minimize
the potential release or spread of contamination from facilities and equipment. Deactivation activitics are
intended to remove facility systems and/or arcas from operational service to make them ready for the
facility transition phasc in which facilitics are cither converted to another usc or placed in a permanent
shutdown condition. Activitics could include removal of fucl; draining and/or de-cnergizing of systems:
removal of accessible stored radioactive and hazardous material: and other actions that place the facility
systems and/or arcas in a safe and stable condition. Deactivation reduces the risk to the public and the
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cnvironment until the ultimate disposition of cach facility is decided and implemented, and allows the
survcillance-and-maintenance program to be conducted morce cost cffectively.

Decontamination primarily consists of physically removing contaminants, but can also include fixing
contaminants in place, to the extent they arc not smearable, to prevent their mobility during demolition.
Mcthods might include washing with water, scraping, sandblasting, or fixing the contamination in place
by painting, applying asphalt, ctc. Demolition involves destroying and removing the structure and might
include cxcavating its foundation. In some cases, contaminated material might be exposed to the
atmosphere, but proper planning and controls should minimize these exposures. Monitors around
demolition sites are used to measure or indicate the effectivencss of controls.

4.3.1.11 Waste Site Characterization and Cleanup Activities

Characterization is performed to determine the extent of contamination. Cleanup activities arc conducted
to minimize the potential relcase or spread of contamination from inactive waste sites. Contaminated
soils and structurcs arc excavated and transported to ERDF for disposal. Contaminated materials are
cxposed to the atmosphere during cxcavation and disposal activitics. Proper planning and controls such
as water sprays and fixatives arc used to minimize the potential for airborne cmissions. The waste sites
arc backfilled after excavation and the disposced material is covered with soil.

4.3.1.12 Outdoor Radioactive Surface Contamination Areas

All of the following outdoor radioactive surface contamination arcas are routinely surveyed: burial
grounds, cribs, trenches, retention basins, and identified unplanned relcase sites. The surveys are
performed at least annually, but more frequently when nceded. The arcal magnitude of outdoor surface
contamination varics. The magnitude is not fixed because of continuing efforts to clcan, stabilize, or
remediate known contaminated arcas while new arcas of contamination arc continuing to be identified.
Newly identificd contamination could result because of preexisting contamination having migrated. by
way of wind or biological intrusion, to previously uncontaminated areas or because the radiological
screening criteria have become more stringent.

Contaminated areas are posted as Radiologically Controlled Area, Soil Contamination Area, or
Underground Radioactive Material Arca. Radiologically controlled arcas arc arcas having a potential for
an individual to reccive an annual dosc of up to 100 mrem. Soil contamination arcas have more
widespread contamination, and can have a potential for an individual to reccive an annual dosc of more
than 100 mrem. Underground Radioactive Material Arca signs mark cribs, burial grounds, covered
trenches, and ponds. but not underground plumes that extend away from these sites. If an area has soil
contamination and underground contamination, such as a surfacc contaminated crib, both postings will be
used. The general location, by arca, and the approximatc arca of soil contamination and underground
contamination arc shown in Table 4-2. Fugitive cmissions from arcas of soil contamination are primarily
caused by crosion, plant uptake, biota intrusion, and wind-caused particle resuspension.

4.3.1.13 Structures with Radioactive Contamination

Structures having indoor contamination and not actively ventilated through a point source could be
sources for fugitive emissions. Many structurcs control fugitive emissions with ventilation systems and
contamination control practices. Ventilation systems gencrally help maintain a negative indoor air
pressure and can significantly reduce airborne contaminants from leaving the building by use of pollution
abatcment systems. Many structures with ventilation systems discharge air to the atmospherc via an
cmission control device, typically a HEPA filter. Facilitics having a potential to emit radioactive
contaminants and have actively ventilated and filtered point sources that are routinely sampled arc not
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considered a source of fugitive emissions. This type of facility has the potential. though lesser in extent,
than facilitics not cquipped with active ventilation systems but with a comparable source term. The
Hanford Site has many old structures with radioactive contamination and no building ventilation.
Contaminants can sometimes migrate outdoors via human entry and exit. Also, contaminants can migrate
outdoors via passive ventilation or animal intruston because thesce structures often have cracks and gaps
that serve as pathways to the outdoors. Once the contaminants are transported outdoors, they can become
airborne by wind-caused resuspension,

Table 4-2. Soil and Underground Contamination Arcas at the Hanford Site in 2009.

Underground
Soil contamination radioactive materials
Hanford Site areas,” areas,” Interim closed,’
operational area acres (hectares) acres (hectares) acres (hectares)

100-B. -C 0 7220 4207
100-D. -DR 0 49 (2m 20(8)
100-F 0 73 47 (19
100-H 0 177 1747
100-K 125 T a5y 49 20
100-N 2(h 40 (1o 64 20
200 East! 175071 348141 0

200 West! 67 27) 554224 0

300 0 104 42y 5422
400 0 0 0
600" 8594 (2478 13454 2

Total » 8.850(3.582) 1.436 (581) 296 (1200

Includes arcas posted as contamination soil contamination or as radiologically controlled and arcas
that had both underground radivactive material and contaminationssoil contamination.

lncludes arcas with only underground contamination.

Areas designated as Uinterim closed™ are released from posting requirements when the remedial
actions mect the cleanup requirements in the record of decision for that operable unit.

Includes tank farms.

Includes BC-controlled arca. ERDF, and waste disposal facilities outside the 200 Fast and 200 West
Arca boundaries.

4.3.2  Description of Specific Fugitive Emission Sources

This scction contains bricf descriptions of the identitied sources of fugitive emissions at the Hanford Site.
4.3.2.1 100 Areas Inactive Reactor Sites

The mactive reactor sites in the 100 Arcas include the 100-B/C Arca, 100-D Arca, 100-F Arca,

100-H Arca, 100-K Areca, and 100-N Arca. The reactors are currently under surveillance and
maintenance until the long-term disposition of these reactors is determined. Activities were conducted at
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several of the reactors to demolish ancillary facilitics and to place the reactors in ISS pending final
disposition. The potential sources for fugitive emissions include personnel and equipment passing
through access doors during surveillance and maintenance; inactive exhaust vents and risers: ISS
activities; ancillary facility decontamination and demolition; remedial actions: and characterization
activities. Other means of fugitive emissions include crosion, uptake or intrusion of biota, and
wind-caused resuspension.

4.3.2.2 100-K Area Basins

Two identical reactors are located in the 100-K Area, onc reactor in the 100-KE Arca and the other in the
100-KW Arca. The rcactors and their support facilities were constructed between 1952 and 1954,

beginning service in 1955, The 100-KW Area reactor ceased operating in 1970 and the 100-KE reactor in
1971.

The fucl storage basins within the 105-KE and 105-KW Buildings were modified years ago to store

N Recactor irradiated fuel. Storing of this fucl began in 1975 at the 105-KE Basin and in 1981 at the
105-KW Basin. In 1989, shipments of fuel from N Reactor to the Basins ccased. The last of the fucl
from both basins was removed in 2008. Fucl from the basins was packaged into Multi-Pack Canister
Overpacks (MCOs). The MCOs were shipped to CVDF where the fucl is dried. After that, the MCOs,
containing the fucl, were shipped to CSB in the 200 East for storage. The primary radionuclides that
could be included in fugitive emissions from the 100-K Basins include 3H, g, B, 238Pu, 239240p
*'Pu, and *'Am. The potential release points for fugitive cmissions include personnel and equipment
access doors, which arc normally closed.

L]

4.3.2.3 200 Area Facilities and Sites

Active and inactive facilities and sites in the 200 Arcas arc potential sources for fugitive emissions.
Activities in the facilities or on the sites include surveillance and maintenance, decontamination and
dccommissioning, and stabilization. Erosion, vegetative uptake, wind, and biota intrusion can also inducc
fugitive emissions at thesc locations.

4.3.2.4 Plutonium-Uranium Extraction Facility

The PUREX Facility is located in the 200 East Arca. The main building, 202-A, is a heavily shiclded,
reinforced concrete structurc known as a canyon. This building contains the main equipment that was
uscd in the PUREX process of chemically separating and purifying actinides from the irradiated nuclear
fucl. Radionuclides primarily associated with the PUREX Plant include *Sr, 05R 1, '291, B¢, mPu,
239240py 1py, and **'Am. Potential fugitive emission relcasc points include access doors and the
inlct-exhaust ventilation system.

4.3.2.5 Uranium-Trioxide Plant

The UO; Plant, located in the 200 West Area, produced UO; powder by calcining uranyl nitrate solutions
trom the PUREX Plant. The UO; powder was loaded into hoppers for shipment offsite. Uranium was
formerly the potential primary source of radioactive fugitive emissions from the UO5 Plant. Since the
UO:; Plant was deactivated, only small amounts of UO; remain, located primarily inside of equipment.
The noble gases radon and thoron remain as the only source of fugitive emissions. Potential fugitive
cmission rclease points include access doors, all of which are restricted and controlled.
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4.3.2.6 Reduction-Oxidation Plant

REDOX is also located in the 200 West Arca. [t used methyl isobutyl ketone as a solvent to remove both
plutonium and uranium from dissolved fuel rods solutions. Radionuclides primarily associated with
REDOX include ™Sr, ""Ru. "L "Cs, 7 Pu, 7 7Pu, ™'Pu, and 7*'Am. Potential fugitive emission
release points include access doors and the infet-exhaust ventilation system.

4.3.2.7 Plutonium Finishing Plant

PFP 1s located in the 200 West Arca. It was designed to recover. stabilize. and store plutonium.
Recovered plutonium nitrate and plutonium nitrate solutions received from the PUREX Plant were
reduced to plutonium dioxide. The reduction process stabilized the plutonium into the state best suited
for long-term storage. The current PEP mission does not include producing tinished plutonium metal but
rather maintaining a safe and compliant facility and engaging m clean-up activitics. Radionuclides
primarily associated with PFP include = 7'Pu, *"'Pu. and ' Am. Potential fugitive cmission release
points from PFP include access doors. passively ventilated spacces. and the inlet-exhaust ventilation
system. In May 2009 with the completion of non-CERCLA activities in PFP ventilated spaces. operation
of PFP stacks 291-Z-1. 296-Z-5. 296-Z-6 and 296-Z-7 transitioned to CERCLA authority.

4.3.2.7.1  234-57 Building

The 234-57 Building 1s often referred to as PFP. Dash 5. or the 234-5 Building. The basement of the
234-57 Building mostly consists of pipe tunnels carrying drain piping. The first floor houscs the
following: (1) two former plutonium processing lines (Remote Mechanical A and Remote Mechanical C
Lines) and their control rooms. (2) stabilization and repackaging gloveboxes. (3) plutonium storage
vaults, and (4) the plutonium nitrate feed load-in/load-out, blending. and storage facilitics. Radionuclides
primarily associated with the 234-5Z Building include *"**Pu and ""'Am. Potential fugitive releasce
points include access doors. passively ventilated waste drain tine vents. and the inlet-exhaust ventilation
system.

4.3.2.7.2  236-Z Building

The 236-Z Building, also called the Plutonium Reclamation Facility, is located south of the southcastern
corner of the 234-5Z Building and connected to it by the 242-Z Building. The building air exhausts
through the 291-Z-1 stack. Radionuclides primarily associated with the 236-Z Building include = **’Pu
and 'Am. Potential fugitive release points include access doors and the inlet-exhaust ventilation system.

4.3.2.7.3  232-7 Building

The 232-Z Building operated as the Waste Incinerator Facility from the 1960s until 1972 when it was shut
down. CERCLA dcactivation activities commenced in 2005 and were completed in May 2006.
Demolition of the building along with the 296-Z-14 stack was completed in July 2006. Radionuclides
primarily associated with the 232-Z Building include ™ **"Pu and *'Am. The remaining potential
fugitive emission release point is the stabilized building slab.

4.3.2.74  241-7 Building
The 241-Z Building is a below-grade reinforeed conerete structure with a pre-engineered corrugated

metal enclosure over the top that provides weather protection. The below-grade structure consists of five
scparate ventilated cells, cach containing a stainless-steel tank of approximately 17,000-liter capacity. In
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addition, the sccond cell from the west end, the D-7 cell, houscs a 700-liter overflow tank. Thesc tanks
had been uscd to accumulate the liquid waste gencrated during PFP complex operations. The tanks and
the vault portion of the 241-Z Building were ventilated by the now-defunct 296-Z-3 Stack. The last waste
was transferrced out at the end of 2004, and the system has been isolated from PFP processes and from
Tank Farms. In 2006, closure activitics at 241-Z were completed and CERCLA above-grade deactivation
activitics begun. The below-grade tanks and cells were clcaned and stabilized. Demolition of the above-
grade building along with the 296-Z-3 stack was completed in Junc 2007. Radionuclides primarily
associated with the now-demolished and removed 241-Z Building included *****'Pu and *' Am. The
remaining potential fugitive cmission release points are the stabilized below-grade cells.

4.3.2.7.5 242-Z Building

The 242-Z Building houses abandoned waste treatment process ecquipment once used to recover
amcricium. This facility was pecrmanently shut down after a process upsct in 1976 spread contamination
and causcd irrcparable cquipment damage inside. The structural intcgrity of the facility was not
compromised, however. The facility was decontaminated extensively before being placed in layaway
pending decommissioning work. The 242-Z Building shares the main ventilation system of the 234-5Z
and 236-Z Buildings, cxhausting its building air through the 291-Z-1 Stack. Radionuclides primarily
associated with the 242-Z Building include *****’Pu and **'Am. Potential fugitive emission rclease points
include access doors and the inlet-exhaust ventilation system.

4.3.2.7.6  243-Z Building

The 243-Z Building is the Low-Level Waste Treatment Facility, which receives very low-activity
wastewater (VLAW) from various PFP operations. The VLAW is treated and then routed to the Treated
Effluent Disposal Facility (TEDF). Building air is exhausted through the CERCLA-regulated 296-Z-15
Stack. Radionuclides primarily associated with the 243-Z Building include ***?*'Pu and **'Am. Potential
tugitive emission rclcase points include access doors and the inlet-cxhaust ventilation system.

4.3.2.7.7 2736-Z and 2736-ZA Buildings

The 2736-Z Building is the primary plutonium storage facility for special nuclear material. The 2736-ZA
Building provides ventilation for the 2736-Z Building, cmissions from which are exhausted through the
296-Z-6 Stack locatced on the root of the 2736-ZA Building. Radionuclides primarily associated with the
2736-Z Building include ****’Pu and **'Am. Potential fugitive emission release points include access
doors and the inlet-cxhaust ventilation system.

4.3.2.7.8  2736-ZB Building

The 2736-ZB Building has a shipping arca and receiving arca that can both accommodate a maximum of
100 shipping containers, cach of which is about the size of a 55-gal (210-L) drum. Adcquate spacing is
provided between containers to meet criticality prevention requirements, personnel exposure
specifications, and corridor access standards to emergency staging arcas. The two arcas are separated by
a wall. The capability to weld inner and outer cans has been added to this building. Exhaust associated
with shipping and rcceiving activities and can-welding operations is ventilated through the 296-Z-5 stack.
In addition, the capability to thermally stabilize plutonium-bearing materials in muffle furnaces and
repackaging of materials has been added to this building, with associated emissions exhausted through the
296-Z-7 stack. Radionuclides primarily associated with the 2736-ZB Building include #****'Pu and
*'Am. Potential fugitive emission release points include access doors and the inlet-exhaust ventilation
system.
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4.3.2.8 T Plant Complex

Originally, the T Plant Complex. then known just as T Plant, was a fucl separations facility using the
bismuth-phosphate process. Now the complex is used primarily for repackaging TRU and TRU mixed
waste for eventual shipment to the Waste Isolation Pilot Plant (WIPP) ncar Carlsbad, New Mexico. Other
waste activities include cleaning radioactively contaminated cquipment and storing, treating, sampling,
and verifyng waste.

The T Plant Complex is focated in the 200 West Arca. Buildings, structures, or special facilities in the
Complex are the 221-T Butlding (Canyon, Head-End, and Railroad Tunnel): the 2706-T. 2706-TA., and
2706-TB Buildings; the 214-T Storage Building: storage modules: and outdoor treatment and storage
pads. Other ancillary structures. buildings, and arcas include the 271-T administration building, 291-T-1
stack, 221-TA Buildings, and 211-T Arca.

Dcecontamination processes, storage, and treatment are conducted in the 221-T Building and 2706-T
Building and other locations within the T Plant Complex boundary. The 221-T Building Head-End is
used for waste processing activitics (¢.g.. treatment and storage). The 271-T Building and other support
structures provide office space to statl supporting T Plant operations.

Radioactive decontamination, treatment, and storage activities are performed on the canyon deck, process
cells, raitroad tunnel, and head-end. The canyon arca consists ot 37 cells and one railroad tunnel door.
The railroad tunncl. used for transporting cquipment, waste, ctc., into and out of the canyon. enters the
plant at cell 2L, A motor-driven rolling steel door provides railroad tunnel access. Primary radionuclides
associated with T Plant include ™'Sr. ''Cs. and ~ **"Pu. Potential fugitive emission release points include
access doors and the inlet-cxhaust ventilation system.

4.3.2.8.1  2706-T Building

The 2706-T Building is a ground-level structure constructed of prefabricated steel. Two openings on its
west end are fitted with roll-up metal doors that allow access to the pit arca. Treatment. storage. and
low-level radioactive decontamination activitics can be performed over this pit. Radionuclides primarily
associated with the 2706-T Building include ™'Sr, "'Cs, > *Pu. and *'Am. Potential fugitive emission
release points include access doors, the inlet-exhaust ventilation system. and an outdoor storage arca.

4.3.2.8.2  221-T Building — Head-End Operations

The 221-T Building head-end consists of a canyon arca extending from the basement floor to the roof.
This canyon arca has several deck levels and a parapet wall. Four floor levels adjacent to the canyon
housc include (1) an clectrical switchgear room. (2) a chemistry laboratory. (3) otfice arcas, (4) a change
room, (5) a lunch room, (6) a control room. (7) an instrument shop. (8) a maintenance shop. and (9)
storage arcas. Radionuclides primarily associated with 221-T Head-End Operations include *'Sr, VCs,
and **Pu. Potential fugitive emission relcase points include access doors and inlet-cxhaust ventilation
system.

4.3.2.8.3  221-T Building — Pressurized-Water Reactor Fuel Assembly Storage
Canyon ccll 2R was modified to include a fucl pool for storing 72 pressurized-water reactor (PWR)

Core 2 blanket fucl assemblics. used in the Shippingport Reactor. By the end of September 2004, those
fucl assemblics had all been removed trom the pool and shipped to the CSB.
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The 221-T Building galleries are maintained at atmospheric pressure, while the 221-T Building canyon
arca is kept at a negative pressurc with respect to other connected ventilated spaces. A primary design
feature of these systems is to ensure that potentially contaminated canyon air is completely separate from
the clean air in the 221-T Building galleries and the 271-T Building, which is the office space connected
to the 221-T Building.

The 271-T Building is adjacent to the 221-T Building. Whilc most of this building is used for office
space, portions arc used by T Plant Complex Operations. Radionuclides primarily associated with
221-T-PWR Fucl Assembly Storage include *Sr, ''Cs, and ****'Pu. Potential fugitive emission release
points include access doors and the inlet-exhaust ventilation system.

4.3.2.9 B Plant Complex

Currently, the B Plant Complex is deactivated and all production activitics have ceased. It was originally
designed to chemically process spent nuclear fucls. Radiological containment and confinement features
were incorporated in the various facilitics and support systems to prevent exposure of plant personnel and
the general public to excessive radiation. The plant was then modified to scparate strontium and cesium
from the fission product waste strecam following plutonium and uranium recovery from irradiated reactor
fucls in the PUREX Plant. The recovered purified and concentrated strontium and cesium solutions were
then transferred to WESF for conversion to solid compounds, encapsulation, and interim storage. After
strontium and cesium removal, the remaining waste was transferred from B Plant to the Tank Farms.

B Plant consists of the 221-B Processing Building and the 271-B Service and Office Building. The 221-B
Proccess Building and its attached 271-B Service Building were constructed in 1943. Radionuclides
primarily associated with B Plant include *Sr and 'V'Cs. Potential fugitive emission relcase points
include access doors and the inlet-exhaust ventilation system.

4.3.2.10 Waste Encapsulation and Storage Facility

WESF, or the 225-B Building, is an operating facility used to ensurc safc storage and management of the
cesium and strontium capsules. Construction of WESF was complcted in 1974. Radionuclides primarily
associated with WESF inctude *Sr and '¥’Cs. Potential fugitive emission releasc points include access
doors and thce inlet-cxhaust ventilation system.

4.3.2.11 200 Area Interim Storage Area (at CSB)

The 200 Arca Intcrim Storage Arca (ISA) is located adjacent to CSB. The ISA is designed to receive
non-defensc reactor spent nuclear fucl (SNF) from various locations at the Hanford Site for consolidated
interim storage. The SNF intended for relocating to the 1ISA included SNF from FFTF, the Ncutron
Radiography Facility, and light-water rcactors whosc fuel has been transferred to DOE for rescarch. The
ISA 1s periodically monitored by means of hand-held radiation-detection instruments used to check for

the presence of radiological contamination on swipes collected on the outer surfaces of containers holding
SNEF.

4.3.2.12  222-S Laboratory Complex

The 222-S Laboratory Complex is located ncar the southeast corner of the 200 West Arca. The facility is
composed of the main laboratory complex (222-S) and a number of ancillary buildings and structures.
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4.3.2.12.1 222-S Laboratory

The 222-S Laboratory is a two-story. aboveground building with a subterrancan scrvice level. This
building is divided into laboratory support spaces, office spaces, a multi-curic wing, a hot cell addition.
and supplemental service arcas. The building is designed with its own waste disposal tacility.
decontamination facility. fire protection and alarm system, ventilation system, and radiation monitoring
systems.

The 222-S Laboratory Annex houses the maintenance shop. instrument shop, and the counting room filter
T o - - - . - . Y0 (37,4 239240
building. Radionuclides primarily associated with the 222-S Laboratory include "'Sr, 7 'Cs. and Pu.
Potential fugitive emission release points include access doors and the inlet-cxhaust ventilation system.

4.3.2.12.2 222-SA Laboratory

The 222-SA Laboratory 1s a five-wide modular building located southeast of the 222-S Laboratory. Part
of this laboratory prepares nonradioactive standards for 222-S and other Hantord Site laboratorics. The
other section of the laboratory s used for cold-process development work and standards preparation. The
222-SA Laboratory only has the potential for nonradioactive fugitive emissions.

4.3.2.12.3 2716-S Storage Building

The 2716-S Storage Building. located south of the 222-S Laboratory. is partitioned off tor the storage of
acids and bases. [t provides both long- and short-term storage capability for laboratory materials and
contains no radioactive materials.

4.3.2.12.4 207-SL. Retention Basin

The 207-SL Retention Basin acts as a temporary holding facility for nonradioactive, nonhazardous liquid
cffluents before they are transferred via a cross-site pipeline to the TEDF, located in the 200 East Arca.
Transfers arc also done by means of tanker truck, which transports basin water to the Liquid Eftluent
Retention Facility 1f the wastewater does not meet TEDF acceptance criteria.

The basin 1s a covered, below-grade concrete structure, directly northeast of the 222-S Building. Two
25.000-gal (95.000-L) compartments allow batch collection, sampling, and discharge of the wastewater.
Three 20,000-gal (75,708-L) storage tanks were added in 1994 to improve waste transfer and storage
capabilitics. Wastewalter from the laboratory, normally free of radioactive and hazardous chemical
contamination, is routed to the 207-SL Retention Basin. Nonradioactive, nonhazardous wastewater from
the nearby package boiler 1s also discharged to the basin. Radionuclides primarily associated with the
207-SL Retention Basin include ™'Sr. "'Cs. and =Y 7Pu. Potential fugitive release points include access
doors and scams in the basin cover blocks.

4.3.2.12.5 219-S Waste Handling Facility

The 219-S Waste Handling Facility collects liquid waste generated by the 222-S Laboratory opcrations
that 1s contaminated radioactively and/or with hazardous chemicals. Potential fugitive release points
include access doors in the enclosure facility over the vaults. This facility consists of two below-grade
vaults (A and B, also called cells) containing three stainless steel tanks, a Transite (a product of BNZ
Materials. Inc.) building, the pipe trench and operating gallery. and an attached concrete-waltled sample
gallery. Tanks TK-101 and TK-102 arc in vault A and tanks TK-103 and TK-104 arc in vault B. Tank
TK-103 is no longer in service. Radionuclides primarily associated with the 219-S Waste Handling
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Facility include “Sr, 7'Cs, and

in the vault enclosure.

Pu. Potential fugitive release points include access doors and scams

4.3.2.12.6 222-SB Filter Building

The 222-SB Filter Building, located south of the 222-S Building, houses 96 HEPA filters, which provide
final filtration for the 222-S Laboratory. Under normal operation of the ventilation system, three
clectrically powcred fans exhaust air from the 222-S Laboratory. Exhaust air lcaves the 222-S Building
through the 296-S-21 stack. In the cvent onc of the primary exhaust fans fails to operate, emergency
dicscl-powered ventilation is provided for and exhausted through the 222-SE Filter Building.
Radionuclides primarily associated with the 222-SB Filter Building include *'Sr, '*’Cs, and % **'Pu.
Potential fugitive emission release points include access doors and the inlet-cxhaust ventilation system.

4.3.2.12.7 222-SC Filter Building

The 222-SC Filter Building, located north of the 222-S Laboratory, contains the sccond and third stage
HEPA filtration for hot cells 1-A, 1-E-1, 1-E-2, 1-F, and 11-A-1 through 11-A-6. The hot cells in rooms
1-A, I-E, 1-E, 1-F, and 11-A arc serviced by the main building supply and exhaust ventilation. The
222-8C Filter Building houses five parallel pairs of HEPA filters, which provide filtration to hot cell
cxhaust air before it enters the main exhaust plenum and final filtering in the 222-SB or 222-SE Filter
Buildings. A total of thrce stages of HEPA filtration are provided for the hot ccll ventilation exhaust.

4.3.2.12.8 222-SE Filter Building

The 222-SE Filter Building, located south of the 222-S Building, houses 56 HEPA filters. This building
providcs redundant backup filtering capabilities for the 222-S Laboratory exhaust. Radionuclides
primarily associated with the 222-SE Filter Building include *Sr, *’Cs, and **”**Pu. Potential fugitive
emission release points include access doors and the inlet-cxhaust ventilation system.

4.3.2.12.9 218-W-7 Dry Waste Burial Vault

The 218-W-7 Dry Wastc Burial Vault is located 40 ft (11.3 m) southcast of 222-S. This underground
concrete vault was removed from scrvice around 1960. 1t was uscd primarily for disposal of
plutonium-contaminated hood waste generated by the 222-S Laboratory. Access to the tank is through a
locked hatchway. The radionuclide primarily associated with the 218-W-7 Dry Waste Burial Vault is
*929puy. A locked access hatchway is the only potential release point for fugitive emissions.

4.3.2.13 Waste Verification and Sampling Facility

The Wastc Verification and Sampling Facility (213-W Building) is located in the 200 West Arca. The
213-W Building is adjacent to the 272-WA Building (the Opcrations Support Building) at the 218-W-5
Burial Grounds at the west end of the 200 West Arca. The primary function or process associated with
this facility is the verification of waste drums received from waste generators. Because of limited use, it
was transferred to the 200 West Tank Farms in 1995. Radionuclides primarily associated with the 213-W
Building includc low levels of *'Srand '*'Cs. Potential fugitive emission release points include access
doors and the inlet-cxhaust ventilation system.

4.3.2.14 Waste Receiving and Processing Facility

WRAP, initially constructed and operational in 1997, has expanded to a group of structures on the west
side of the 200 West Arca adjacent to CWC. It is used for cxamining, assaying, characterizing, and
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repackaging principally TRU waste destined for disposal at the WIPP in Carlsbad. New Mcexico. Some
rooms i the building arc dedicated to mechanical. clectrical. heating, ventilating, and cooling systems. as
well as to administrative arcas.

4.3.2.15 Central Waste Complex

CWC 1s a group of structures located on the west side of the 200 West Arca exclusion zone, consisting of
the Flammable and Alkali Metal Waste Storage Modules: Waste Storage Buildings: Waste Storage Pad:
outdoor storage arcas; and Waste Receiving and Staging Arca. The primary function or process
associated with the CWC is the receipt and storage of radioactive and mixed waste. The CWC has the
potential to generate radioactive and/or hazardous chemical emissions and radioactive and/or hazardous
chemical liquid effluent. Radionuclides associated with the CWC are from a wide group of mixed-
fission, mixed-waste. and TRU radionuchdes. Potential tugitive emission release points include access
doors and the inlet-exhaust ventilation system.

4.3.2.15.1 .Flammable and Alkali Metal Waste Storage Modules

The Flammable and Alkali Waste Storage Modules are pre-engineered structures. The size and weight of
the storage modules vary. depending on the manufacturer. As a result, no set standard exists for every
modulc. The front, back. and side walls of all of these modules arc constructed of 10-guage steel and
coated inside with chemical-reststant epoxy paint or have a corrosion-resistant covering. All roofs are
constructed of 12-gauge steel. All modules have a vented catch sump under their storage floors. Each
sump has a capacity of 400 to 2.000 gal (1,500 to 7.600 L). Water supply presently is not provided but
could be it necessary. Under no circumstances would water be provided to the Alkali Mctal Waste
Storage Modules.

4.3.2.15.2  2401-W Waste Storage Building

The 2401-W Waste Storage Building is a pre-enginceered steel structure for housing dangerous, mixed.
radioactive, and/or Toxic Substances Control Act of 1976 (TSCA) waste. It is S0 ft (15.2 m) wide by
80 {1 (24.4 m) long by 20 {i (6.1 m) high. It is maintained at atmospheric pressure, and heating and
cooling arc not required for its operations.

4.3.2.15.3 2402-W Buildings

The 2402-W Buildings are pre-engineered steel structures for housing dangerous, mixed, radioactive.
and/or TSCA waste. They are 50 ft (15.2 m) wide by 80 {t (24.4 m) long by 20 ft (6.1 m) high. They arc
maintained at atmospheric pressure, and heating and cooling arc not required for their operations.

4.3.2.15.4 2403-WA through 2403-WC Waste Storage Buildings

These buildings are pre-engineered steel structures for housing dangerous, mixed, radioactive. and/or
TSCA waste. They are 170 {t (51.8 m) wide by 200 ft (61 m) long by 20 ft (6.1 m) high and arc
maintained at atmospheric pressure. Heating and cooling are not required for their operations.

4.3.2.15.5 2403-WD Waste Storage Building

This building is a pre-engineered steel structure for housing dangerous, mixed. radioactive, and/or TSCA

waste. 1isE70 11 (51.8 m) wide by 275 {t (99 m) long by 20 ft (6.1 m) high. It is maintained at
atmospheric pressure, and heating and cooling arc not required for its operations.
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4.3.2.15.6 Waste Receiving and Staging Area

This arca is an asphalt pad approximatcly 61 m long and 46 m wide, and is used for container handling
and staging of wastc destined for various storage buildings.

4.3.2.15.7 2404-W Waste Storage Buildings

The 2404-W Buildings arc pre-engincered steel structures for housing dangerous, mixed, radioactive,
and/or TSCA wastc. They are 121.2 ft (37 m) wide by 180.4 ft (55 m) long by 20 ft (6.1 m) high and
maintaincd at atmospheric pressure. Heating and cooling arc not required.

4.3.2.15.8 Waste Storage Pad

The waste storage pad is approximately 90 ft (27.4 m) by 100 ft (30.5 m) with a 6 in. (15.2 cm) curb and
has an access ramp and rainwater collection-and-removal system.

4.3.2.16 Tank Farms

Liquid waste from chemical processing operations containing high concentrations of radionuclides is
stored on an interim basis in underground tanks. The Hanford Site Tank Farms contain 177 tanks
(149 SSTs and 28 DSTs) with capacitics ranging from 50,000 to 1.2 million gal (190,000 to

4.5 million L). Since 1967, newly generated liquid waste has been stored in DSTs. The SSTs arc no
longer receiving waste.

The location of all the Tank Farms is the 200 East and 200 West Arcas. Both DSTs and SSTs arc present
in these arcas. Tank Farms in the 200 East Area include the A, AX, B, BX, BY, C (SSTs), AN, AZ, AY,
AP, and AW (DSTs). Thosc in the 200 West Arca are the S, SX, T, TX, TY, U (SSTs) and the SY
(DST). Hanford Site Tank Farms comprise transfer routes, diversion boxes, storage vaults,
double-contained recciver tanks (DCRTSs), and cvaporators.

A system of underground pipes is uscd to transfer wastes from the 200 West Area DSTs to the 200 East
Arca DSTs, as well as between the DSTs and from the DSTs to treatment and storage units in the 200
East Arca. Underground and “at-gradc” pipe systems arc used to transfer waste from SSTs into the DSTs.

. . . .. - . 125 29
Radionuclides currently analyzed for in sampled cmissions from the Tank Farms include *°Sr, '*Sb, 1.
3 239 24 2 - - : . :

Bics, *py, and “'Am. Fugitive emission rclcase locations may include vents, riscrs, access hole

covers, inlct-cxhaust ventilation systems, diversion boxes, transfer lines, and storage vaults.

4.3.2.16.1 Double-Shell Waste Tanks

The DSTs arc of two different types. The first type has a capacity of one million to 1.2 million gal
(3.79 million to 4.54 million L) and is used for long-term storage of high-activity mixed wastc.
Twenty-four 1.2-million-gal (4.5-million-L) DSTs and four 1.0-million-gal (3.8-million-L) DSTs havc
been built. For efficiency during construction and operation, thesc tanks werc grouped into six Tank
Farms.

The sccond type of DST is smaller, with storage capacitics ranging from 800 to 45,000 gal (3,028 to

170,370 L). Thesc tanks were used primarily for lag storage of waste before transfer to the larger tanks or
to other facilitics. Thesec smaller tanks arc called DCRTs.
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The first type of DSTs was fabricated as three concentric tanks with an annular arca between the inner
primary steel tank and the outer sceondary steel tank. A concrete tank encloses the sccondary tank and
the roof of the primary tank. A DST tank farm consists of 2 to 8 tanks. The sccond type of DSTs consists
ol a steel tank situated within a conerete vault. The vault also provides an annular-type space around the
tank. Ancillary cquipment also is present, such as transier lines, valve pits, diversion boxes. and tank-
farm piping. Fugitive emissions can oceur from the ancillary equipment and trom the DST primary tanks
and annuli 1f the powered ventilation is not operating.

4.3.2.17  242-A Evaporator

The 242-A Evaporator complex is located in the 200 East Arca. The 242-A Building contains the
cvaporator vessel and supporting process equipment. Separate ventilation systems are used for the
cvaporator vesscl and the building. Radioactive emissions are monitored at the stack of cach ventilation
system. Radionuclides currently analyzed tor in sampled emissions from 242-A include *’Sr. 1. " (s,
Py and 7 Am. Potential fugitive emission release points include access doors and the inlet-exhaust
ventilation system.

4.3.2.18  242-S Evaporator

The 242-S Evaporator. currently inactive. is located in the 200 West Arca. It consists of an evaporator
vessel. supporting process equipment. and control arca. The building ventilation exhausts filtered
building air. Potential fugitive emission relcase points include access doors and the inlet-cxhaust
ventilation systenm.

4.3.2.19  242-T Evaporator

The 242-T Evaporator. currently mactive. is located in the 200 West Arca. The 242-T Evaporator Facility
18 divided into a processing arca and a control arca. The process arca includes the 242-T Building, the
242-TA Vault, and 242-TB Ventilation Butlding. The control arca is contained in the metal building
adjacent to the cast wall of the 242-T Building. Potential fugitive emission release points include aceess
doors and the inlet-cxhaust ventilation system.

43.2.20  Grout Treatment Facility (GTF)

GTF combined low-level radioactive liquid waste with a cement mixture that was pumped into disposal
vaults. GTF was placed in cold standby in 1993, Radioactive constituents primarily associated with GTF
include ™'Sr. 'V'Cs. and other low-level radioactive waste from the Tank Farms. Potential fugitive
cmission release modes include vents, risers. and the inlet-cxhaust ventilation system.

4.3.2.21 Low-L.evel Burial Grounds and Environmental Restoration Disposal Facility

The LLBG is an active land-based unit consisting of cight burial grounds located in the 200 East and
200 West Arcas. The 218-E-10 and 218-E-12B Burial Grounds arc in the 200 East Arca. The
218-W-3A, 218-W-3AE, 218-W-4B. 218-W-4C, 218-W-5, and 218-W-6 Burial Grounds arc in the
200 West Arca. The LLBG are of various sizes and depths of lined and unlined disposal trenches. The
lined trenches have leachate collection and removal systems.

The following provides a brief description of waste disposed of in the LLBG. An clectronic databasc is
maintained that documents cach waste receipt. type of waste, and disposal location. Waste disposal in
unlined trenches ceased in calendar year 2003, The only trenches that continue to receive waste are
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trench 94, uscd for defucled naval rcactor compartments, in burial ground 218-E-12B and trenches 31 and
34, used for mixcd waste, in burial ground 218-W-5.

4.3.2.21.1 Burial Ground 218-W-3A

Burial Ground 218-W-3A is approximately 50 acres (20.4 hectares) in size and began receiving waste in
1970. Examples of waste reecived in this burial ground include ion-exchange resins, failed cquipment,
tanks, pumps, ovens, agitators, heaters, hoods, jumpers, vehicles, accessorics, retrievable TRU waste, and
post-August 19, 1987-RCRA and statc-only designated mixed wastc.

4.3.2.21.2 Burial Ground 218-W-3AE

The 218-W-3AE Burial Ground is approximatcly 49 acres (20 hectares) in size and began receiving waste
in 1981. Examples of wastc reccived in this burial ground include rags, paper, rubber gloves, disposable
supplies, broken tools, and post-August 19, 1987-RCRA and statc-only designated mixed waste.

4.3.2.21.3 Burial Ground 218-W-4B

The 218-W-4B Burial Ground is approximatcly 8.6 acres (3.5 hectares) in size and began recciving waste
in 1968. Examples of waste reccived in this burial ground include rags, paper, rubber gloves, disposable
supplics, broken tools, and retricvablc TRU waste.

4.3.2.21.4 Burial Ground 218-W-4C

The 218-W-4C Burial Ground is approximately 49 acres (20 hectares) in size and began recciving waste
in 1978. Examples of waste received in this burial ground include contaminated soil, decommissioned
pumps, pressure vessels, post-August 19, 1987-RCRA and state-only designated waste, and retricvable
TRU waste.

4.3.2.21.5 Burial Ground 218-W-5

The 218-W-5 Burial Ground is approximatcly 92 acres (37.2 hectares) in size and began recciving waste
in 1986. Examples of waste placed in this burial ground include rags, paper, rubber gloves, disposable
supplies, broken tools, and post-August 19, 1987-RCRA and statc-only designated waste. It currently
contains double-lined mixed-wastc trenches (trenches 31 and 34). Trenches 31 and 34 also arc designated
for greater-than-90-day container storage. Waste to be placed in trenches 31 and 34 for storage purposes
predominately will be macro-encapsulated long-length contaminated cquipment and other containerized
waste that has been treated to meet Land Disposal Restriction (LDR) requirements. Adjacent to the
double-lined mixed-waste trenches are leachate collection tanks. Examples of waste to be placed in the
double-lined mixed-waste trenches include mixed waste that has been treated to meet LDR requirements
(including bulk wastc), macro-encapsulated long-length contaminated equipment, ctc.

4.3.2.21.6 Burial Ground 218-W-6

The 218-W-6 Burial Ground is approximately 40 acres (16 hectares) in size and has not received any
wastc.
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4.3.2.21.7 Burial Ground 218-E-10

The 218-E-10 Burial Ground is approximately 89 acres (36 heetares) in size and began receiving waste in
1960. Examples of waste located there are failed equipment, rags, paper. rubber gloves. disposable
supplies. broken tools. and post-August 19. 1987-RCRA and statc-only designated mixed waste.

4.3.2.21.8 Burial Ground 218-E-12B

Burial Ground 218-E-12B is approximately 168 acres (68 heetares) in size and began receiving wastes in
1967. Examples of waste placed in the burial ground include defueled reactor compartments (trench 94).
low-level waste, and retricvable TRU waste.

4.3.2.22 Environmental Restoration Disposal Facility

ERDF opened in July 1996 and received waste from Environmental Restoration activitics across the
Hanford Site. The ERDF consists of cells equipped with a double liner and lcachate collection and
recovery system that meets the requirements for hazardous waste landfills under RCRA. The ERDF is
authorized under a CERCLA record of decision and can only receive waste {rom actions conducted on the
Hanford Site. An interim cover of soil 1s placed over the cells until the final closure cover is constructed.

4.3.2.23 300 Area Fuel Supply Facility

The buildings previously associated with the 300 Arca Fuel Supply Shutdown Facility have been
demolished. The associated mactive waste transfer svstem will be addressed under the CERCLA action
for the 300-FF-2 Opcrable Unit.

4.3.2.24 340 Complex

The 340 Complex is located in the 300 Arca near the Columbia River. The 340 Complex was constructed
primarily to collect. store. and transport radioactive hquid wastes from 300 Arca facilitics. Waste was
sent from the 324, 325,326, 327. and 329 Buildings to the Radioactive Liquid Waste System until its
valves were closed and most lines cut and capped at their sources. Direet shipments ot containers or
tankers were also received at the 340 Facility and added to the vault tanks. The 340 Complex also
mcludes the 300 Arca Retention Process Sewer. which collects process wastewater with the potential to
become radioactively contaminated. This waste stream is monitored for radioactive materials and then
accumulated in the 307 Basins betore being transterred to the 300 Arca TEDF for trcatiment.

. G~ 0@, 137,40 238 239 240 241 S . . .
Uranium. “"Co. ™'Sr, " 'Cs. “"Pu. Pu. and ™ Am arc the most significant radionuclides potentially
present at the 340 Complex. Potential fugitive emission release points include access doors. the
inlet-cxhaust ventilation system, and the 307 Retention Basin.

4.3.2.24.1 340-A Building

The 340-A Building houses six aboveground storage tanks. which provided temporary storage of’
radioactive hiquid waste. The 340-NT-EX Stack powered exhaust system provides airborne ventilation to
the now empty storage tanks. and the 340-A Building air is passively ventilated to the atmosphere via a
roof air vent. Smecarable radiological contamination resulting from lecakage of radioactive liquid waste
from the storage tanks has been detected in the 340-A Building. The radionuclides with the most
significant dose impact include ™'Sr, "V'Cs. *Pu. " "Pu, and **' Am. which could potentially be present
in fugitive emisstons from the facility.
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4.3.2.24.2 340-B East Building

The 340-B East Building scrved as a railroad car load-out facility. This facility housed railroad cars
during the transfer of radioactive liquid wastes from the 340 vault tanks. The 340-B East Building
exhaust system is currently not operated, thus the building is not maintained at negative pressurc.
Consequently, fugitive cmissions can potentially occur. Potential fugitive emission release points at the
340-B East Building includc personnel and equipment access doors. The radionuclides with the largest
d4(l)sc impact that potentially could be released as fugitive emissions include *’Sr, '’Cs, **Pu, *****"Py. and
*'Am,

4.3.2.24.3 340 Vault

The 340 Vault houses two 15,000-gal (57,000-L) radioactive mixed tanks that accumulated mixed waste
for shipment to the 200 Arca TSD facilitics. The 340 Vault, the vault tanks, and the associated piping
system arc ventilated through the 340-NT-EX stack. Smearable and fixed contamination resulting from
tank overtfills and maintenance activities are documented in facility records.

4.3.2.24.4 Retention Process Sewer

The Retention Process Scwer consists of a plumbing system, a liquid waste retention/storage system, and
a monitoring system. The plumbing system consists of underground single-walled pipes and unscaled
manholes that transport liquid waste from the generating facilitics to the liquid waste retention/storage
system. The retention system consists of four lined and connected open-top concrete basins, which are
also known as the 307 Retention Basins. Each basin has a holding capacity of approximately 25,000 gal
(95,000 L). The monitoring system uscs in-line gamma radiation detectors to monitor radiation levels in
the liquids of the Retention Process Sewer. The gamma detectors are used to divert potentially
contaminated wastewater to one of the 307 Basins for further evaluation. If contamination is detected
above specified action levels, the wastewater can be filtered to meet acceptance levels of the 300 Arca
TEDF, or it neccssary trucked to the 200 Arca for trcatment and disposal.

4.3.2.25 361 Building Modular Equipment Shelter

The Modular Equipment Shelter is a pre-cast concrete portable equipment shelter permanently located in
the southeast corner of the 300 Area. Sampling cquipment is installed to sample atmospheric gascs, some
of which may be radioactive. Periodically, radioactive xenon and/or radon calibration gas is used to
confirm opcrability of the cquipment. The building has no active ventilation or exhaust point. The 361 -
Building is capablc of handling scaled sourccs, which are subject to limitations. Only radioxcnon and
***Rn-calibration sources are allowed for temporary use. Other unscaled radioactive materials are not
allowed in the building. Emissions from the Modular Equipment Shelter are fugitive in nature.

4.3.2.26  Fast Flux Test Facility

Deactivation of FFTF was completed in Junc 2009. FFTF had been a 400-megawatt-thermal,
sodium-coolcd, fast-ncutron-flux reactor designed specifically for irradiation testing of nuclear reactor
fucls and matcrials for liquid-metal, fast-breeder reactors. Radionuclides primarily associated with FFTF
include "H and '¥’Cs. The potential primary fugitive emission release points include the personnel and
equipment access doors and the inlet-cxhaust ventilation system.
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4.3.2.27  Waste Sampling and Characterization Facility Ancillary Facilities
4.3.2.27.1 6265A Building

The Solid Waste Storage Arca (62635A Building) 1s an open-sided. outdoor. 90-Day Accumulation Arca
uscd for temporary storage of drums or other low-level radioactive waste packages.

4.3.2.27.2 6266A Building

The Contaminated Liquid Retention Vault (6266A Building) contains two 3.785-liter polyethylenc tanks
in a common concrete vault. The tanks were designed to receive low-level inorganie, radiologically
contaminated liquid waste or sample excess from the analytical laboratory. The liquid is transferred to an
approved disposal facility on the Hanford Site using a portable tank truck. This building also provides
temporary storage of drums or other low-level radioactive waste packages.

4.3.2.27.3 6267 Building

The Environmental Sample Archive Building (6267 Building) provides for controlled storage, indexing,
catcgorizing, and retricval of low-level radiological samples. Storage is provided for up to 2.500 samples
requiring refrigerated storage and up to 11,500 samples requiring ambient storage. This building also
provides for temporary storage of drums and other fow-level radioactive waste packages.

4.3.2.27.4 6268 Building

The Sample Equipment Cleaning Facility (6268 Building) provides cleaning for the various tools uscd for
collecting samples from the ficld. The tools are scrubbed and given solvent and acid baths to clean
residual chemicals. No radioactive materials are allowed in this building. Administrative controls are in
placc to prevent any radioactive materials from entering the building.

4.3.2.27.5 6269 Building

The Mobile Laboratory Storage Facility (6269 Building) houses up to five mobile laboratories and
provides protcction from adverse weather conditions for the instrumentation and computers contained
inside the laboratories. This arca also contains calibration laboratory instrumentation used in the mobile
laboratorics and a sample preparation arca for adding chemical buftfers and preservatives to sample
containers. The building also provides temporary storage of drums or other low-level radioactive waste
packagcs.

4.3.2.27.6 6270 Building

The Environmental Data/Remedial Tracking System Facility (6270 Building) provides accommodations
for computerized records data processing to retain records of sample inventorics, tracking data, and
samplc analysis data. This facility 1s nonradioactive and is used primarily to housc administrative
personnel.

4.3.2.28  Purgewater Storage Tanks
Purgewater Modutanks. located in the 600 Arca but near the 200 Arcas. store and treat groundwater

purged from Hanford wells. The tanks. cach with a onc-million-gallon capacity, arc located aboveground,
double-lied, and open to the atmosphere.
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5.0 SUPPLEMENTAL INFORMATION

This scction has supplemental information related to Hanford Site radionuclide air emissions in 2009 and
consists of the following:

e Population dosc cstimate
¢ Compliance status with Subparts Q and T of 40 CFR 61

¢ Radionuclide cmission cstimates and periodic confirmatory measurement information related to
NOC's

e Ambicnt air sampling measurements

e Quality assurancc (QA) program status of compliance with 40 CFR 61, Appendix B, Mcthod 114.

5.1 POPULATION DOSE ESTIMATE

The estimated regional population radiation dosc (i.c., the collective EDE) from Hanford Site air
cmissions in 2009 was calculated using the GENII computer code (PNL-6584, GENII - The Hanford
Environmental Radiation Dosimetry Software System). In carlier years, GENII version 1.485 was used to
calculate doscs. For 2009, GENII version 2.09 (PNNL-14583, GENII Version 2 Users’ Guide) was used.
Version 2.09 results include implementation of some updated environmental modeling and ICRP 60
weighting factors. The population consisted of approximately 486,000 pcople residing within a 50-mi
(80-km) radius of the Hanford Mcteorology Station, which is located near the center of the Hanford Site
(PNNL-14428, Hanford Area 2000 Population). The population within 50 mi (80 km) of sources in the
300 Area, which account for over 90 percent of the collective dose from air pathways, is about 350,000.
Pathways cvaluated for population exposure to rclcascs of radionuclides from the Hanford Site to the
atmosphere include inhalation, air submersion, ground-shine, and consumption of food. Population
exposurc to radionuclide air emissions was determined using valucs of population-weighted atmospheric
dispcrsion factors for cach distance and compass scctor.

The collective EDE for 2009 from radionuclide air cmissions was 0.32 person-rem (0.0032 person-Sv).
Radionuclide relcases from the Hanford Site to surface water added 0.68 person-rem (0.0068 person-Sv).
Therefore, the total population dosc in 2009 from both airborne and liquid-borne radionuclides originating
from the Hanford Site was 1.0 person-rem (0.010 person-Sv).

5.2 COMPLIANCE STATUS WITH 40 CFR 61, SUBPARTS Q AND T

In 40 CFR 61, Subpart Q, “National Emission Standards for Radon Emissions From Dcpartment of
Encrgy Facilities,” paragraph 61.190 states that the provisions of Subpart Q apply to the design and
opcration of all storage and disposal facilitics for radium-bcaring matcrial that emit ***Rn to the air.
Paragraph 61.191(b) states that a source means any building, structure, pile, impoundment, or arca used
for interim storage or dlsposal that 1s or contains wastc matcrial containing radium in sufficient
concentration to emit “>*Rn in cxcess of a standard of 20 pCi/m*/s. The known quantitics of ***Ra (the
immediate precursor to ***Rn) stored at the Hanford Site were evaluated and found to decay to ““Rn at a
ratc below the standard.

Activitics at the Hanford Sitc were cvaluated for compliance with 40 CFR 61 Subpart T, “National
Emissions Standards for Radon Emissions From the Disposal of Uranium Mill Tailings.” In
paragraph 61.220, “Designation of Facilitics,” owners and opcrators of such facilities arc subject to the
provisions in Subpart T: thosc whosc sites were used for the disposal of tailings and that managed
residual radioactive matcrial or uranium byproduct materials during and following the processing of
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uranium ores and that are histed in or designated by the Secretary of Energy under Title T of the Uranium
Mill Tailings Control Act of 1978 or regulated under Title [T of that act. Since no uranium milling and
uranium-ore processing activitics arc conducted at the Hanford Site, Subpart T does not apply.

53 EMISSION ESTIMATES AND PERIODIC CONFIRMATORY MEASUREMENT DATA
FOR NOTICES OF CONSTRUCTION

This section contains emission estimates and periodic confirmatory measurement data as required by
NOCs and other regulatory agreements.

5.3.1 Site-wide Notices of Construction for Portable Exhausters

This section contains information on portable exhausters covered by site-wide NOCs. Portable exhausters
arc referenced in Radioactive Air Emissions Notice of Construction Portable/Temporary Radioactive Air
Emission Units (DOE/RL-96-75. Rev. 2) and in Radioactive Air Emissions Notice of Construction for
HEPA Filtered Vacuum Radioactive Air Emission Units (DOE/RL-97-50, Rev. 2). which require that the
cstimated emissions trom these units be summarized in this document. The information in Tables 5-1 and
5-2 tulfills that requirement.

When yearly documentation demonstrates that the handling limits for the emission units have not been
exceeded, the estimated emissions are considered to be equal to or less than the values provided in the
respective NOC.

Table 5-1. Emission Estimates tor
Portable/ Temporary Radioactive Air Emission Units in 2009
| Annual |
Unit Type | Radionuclide | estimated
! 1‘ emissions, Ci |
Type | Units 0 292 E-07° ‘

Type 1 Units did not operate ‘

Type HI Units did not operate

! Ci= leuric 3.7 E410 becquerels (By)

* Emissions in 2009 were summarized by calculating a ratio of the total hours of
opcration during that year (37.25 hr/8,76() hrivr) to the annual abated relcase limit
(1.c.. 6.86 E-05 Civry in DOE'RL-96-75. Rev. 2. to obtain emissions represented

by the hours of operation.

Table 5-2. HEPA-Filtered Vacuum Usage for 2009

f ] : AP e Y
‘ i Alpha Beta-gamma Alpha Beta-gamma Estimated Ac"fa‘ Emissions,
) Facility Area I possession possession possession possession Ci
v quantity, NOC quantity, quantity quantity
limit, Ci NOC limit, Ci in 2009, Ci in 2009, Ci Alpha Beta-gamma
222-S 200-W 7.70 E--03 3.88 E-01 1.44 E--06 2.78 107 7.20 E-10 { 1.39 E- 10
219-5 200-W 7.700 E-03 3.88 E-01 0 140 E I3 0 7.00 E-19
ETF 200-E 457 E-03 2.30 E-01 <989 E 09 <495 E-07 <495 E-12 <248 E-10
I Ci - 1curie - 3.7 E410 beequerels (Bq).
LETF  Effluent Treatment Facility




5.3.2 Miscellaneous Periodic Confirmatory Emission Measurements

Tablc 5-3 shows information that confirms low cmissions, as verificd by results from nondestructive

analysis of HEPA filters.
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Table 5-3. Nondestructive Analysis Results for 2009

Location Filtration Analysis date Radionuclide nCi
296-S-23 Stack HEPA (primary stage) 5/13/09 RCs <0.23
Guzzler HEPA 10/27/09 “Cs 0

I Ci=1 curic = 3.7 E+10 becquerels (Bq); HEPA = high-cfficiency particulate air.

NA = not applicable

Tablc 5-4 shows information that confirms low emissions, as verified by results from destructive analysis

of a K Basins Closurc Project HEPA filter.

Tablc 5-4. K Basins Closure Project Destructive Analysis Results for 2009

it Radionuclides o )
(Locatiosnt;a I'CI‘I;P code) ml::l(llifl:n r;)(;'i(t)?c)fi\(f)it;y Activity, pCi
"Sr ND
HCs ND
“pu 5.7 E+01
105-KW Air Sparging Vent HEPA =9 H0py ND
(105-KW Basin; Y249) “py ND
*'Am 5.5 E+00
gross o ND
gross B 4.9 E+03

ND = not detected; HEPA = high-efficiency particulate air.

I Ci=1 curie = 3.7 E+10 becquerels (Bq).

5.3.3 Periodic Confirmatory Measurements on Notice of Construction Sources

This section identifics NOCs active in 2009 that were potential sources of radionuclide emissions. As
part of thc approval process for these NOCs, potential maximum cmission levels were calculated based on
descriptions of work proposcd at the sources. The calculated Ievels would cause negligible dose impacts,
and the sources arc not usually amenable to conventional gaseous-cxtraction, or record sampling. As a
consequence, WDOH has approved a varicty of alternative measurement methods, defined below, by

which to periodically confirm that NOC sources generate only low cmissions of radionuclidcs.
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Information on active NOCs and their corresponding methods of periodic confirmatory measurements
(PCMs) are summarized in Table 5-5. The NOCs listed are consistent with the database maintained for
the Hanford Site Air Operating Permit: PCM details are kept on file.

In the tar right-hand column of Table 5-5. Y™ stands for “yes,” *N™ for "no.” and “NA"™ for “not
applicable™ (which also means that no activities were conducted under the respective NOC). Al =Y™
entries arce qualified by a superseripted numeral. The superseripted numerals correspond to the PCM
verification methods used, which are:

1A — Stack monitoring: sce Table 2-1 for the stack cited*
1B — Stack monitoring: sce Table 2-2 for the stack cited*
2 — Dosc-rate surveys and/or surface smears

3 — Continuous air monitor (CAM) data

4 — Ambicnt air monitoring ncar sources

S —— Nondestructive analysis (NDA) of HEPA filters: see Table 5-3. it applicable

6 — Based on methods and/or factors in WAC 246-247-030(21 }(a) or 40 CFR 61
Appendix D or on an alternate method approved by WDOH in. for example, an NOC

7 -— Destructive analysis of HEPA ftilters.

*Using this PCM method. airborne radionuclides originating from an NOC source are by design drawn into a stack
ventifation system and sampled as part of the cumulative emission exhausted via that stack.

In some cases, the PCM verification method cited in Table 53-5 is followed by a parenthetical reference to
a stack or to another table within this report, which presents the respective PCM verification information
or data.
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Table 5-5. Periodic Confirmatory Mcasurements on Notice of Construction Emission Sources in 2009.

(7 sheets)
- N B i R Low
Location . Issue emissions
Project Permit ID :
(AOP Enmission Point) § Date verlﬁed?‘
S S (YoNorNAY
] - BNI - -
Waste Tl."eatvment and Excavation Activities tor the Building of AIR 06-1032
fmg‘:b'lgiﬁlon/lpld?t Temporary Construction Facilities and Main bs l‘t-‘d\(_'l 8/09 10/5/06 Y-
0 Arca DIfselfustive. —pycilitis (WDOH NOC 1D 672) (obsoleted 6/18/09)
suzzler)
Waste Treatment and
Immobilization Plant Construction of WTP High Level Waste
(HV-C2, HV-S1. HV-S2. Vitrification Plant Rev. 4 (WDOH NOC AIR 06-401 4/4/06 NA
HV-S3A. HV-S3B, HV-S4, ID 625)
{HLW-S1)
Waste Treatment and . . .
Construct WTP Labor: oV,
Immobilization Plant (\;)/rll;c;:;ri%((‘ﬂlo (,Tz 6% iboratory Rev. 4 AIR 06-402 474106 NA
(LB-C2, LB-SI. LB-S2)
Waste Treatment and . . . e
Construct f the WTP LAW Vitrific:
mmiaon Py [(TR oL ST L | oo o |
(LV-C2, LV-S], LV-82, LV-S3) ’ ’ -
Waste Treatment and
Immobilization Plant Construction of WTP Pretreatment Plant
(PT-C2. PT-SI. PT-S2. PT-S3. |Rev. 4 (WDOH NOC ID 628) AIR 06-404 4406 NA
PT-S4)
I S _.__CHPRC I . .
200 Area Characterization and Stabilization Activitics v Y4,
(200 Arca Diffuse/Fugitive) on the Central Platcau (WDOH NOC ID 699) AR 06-1053 10/5/06 (Table 5-6)
200 Area Y3, YS'
(200 Arca Diffusc/Fugitive. Roof Replacement Activitics on the Central R
PTRAEU, HEPA Vacuums.  |Platcau (WDOH NOC ID 670) AIR 06-1030 10/5/06 | Y™ (Table 5-6);
Guzzler) NA (Tablc 5-3)
200 Area Interim Storage |Construction and Operation of the 200 Arca R
Area at the CSB Interim Storage Area at the CSB AIR 06-1015 10/5/06 Y~
(200 Arca ISA) (WDOH NOC 1D 650)
200 Area Effluent
Treatment Facility
(200 P-2025E LTF, B
200 Arca Diffuse/Fugitive . 296-1i-1 1
e .uw. naltve) Operation of LERF and 200 Arca ETF AIR 06-1045 10/5/06 Y T’I(bl?(; 17)_1 n
200 Arfea quu.l(.] Effluent (WDOH NOC ID 690) ~ B 4‘ Coma),
Retention Facility Y (Tablc 5-6)
(200F P-242AL42-001,
200E P-242A1.43-001,
200 P-242A144-001)
TA
209-E Criticality Lab Surveillance and Maintenance of the 209-E " Y ]
(200 P-296P031-001) |Criticality Laboratory (WDOH NOC 1D 707) |"\R 08-1022 10/31/08 (290 P31 i
co-
340-A Building Operation of the 340 Waste Storage Facility 105 yv!B
(300 P-340NTEX-001) (WDOH NOC 1D 704) AIR 06-1058 107506 (340-NT-EX)
B Plant Operation of the 296-B-1 Emission Unit 7 yiA (296-B-1 in
(200 P-296B00{-001) (WDOH NOC ID 645) AIR 06-1010 1075/06 Tablc 2-1)
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(7 sheets)

1

Periodic Contirmatory Mceasurements on Notice of Construction Emission Sources in 2009.

‘ 1 ‘ : Low
Location ! . ; . ' Issue emissions
‘ . | Project ! Permit ID ‘ " verified”
(AOP Emission Point) ; Date verifie T
1 ‘ (Y N, or NA)J
IConstruction and Operation of the Canister 1/\IR 06-1017 10506 | :
Storage Building (WDOH NOC 1D 652) i(obsoleted 1:26:09) ; ry A (296-11-212):
Canister Storage Building ‘Y"'
H2O0L P-296H2E2-001) Camster Storage Building. Building 212-H o
- : bt & &=t / O hl ( . . NN
(WDOH NOC 1D 652) AIR 09-106 | 1.20:09 Y " (Table 5-6)
| i
Central Waste Complex [P [ . e ST ! B
ntral Waste le W perd : - YUY WI30):
00 J-CWC 001 ((\;I})l(;“ Nl(\)(k‘(”k))ll(]];h;\ (CWC) Operations AR 0%-801 Cossos Y { ' )
200W W-PORTLEX 011) | ‘ ) | Y (Tuble 5-6) |
Cold Vacuum Drying Construction and Operation of the Cold SR
. . R . 96 K -142
Facility Vacuum Drving Facility (WDOH NOC 1D AR 06-1009 10506 Yo 29K

(TOOK P-296K 142 001)

043)

in Tabic 2-1)

Cold Vacuum Drving
Facility
(100 K Diftfuse Fagitive)

Waste Repackaging Outdoors at Cold
Vacuum Drying Facility (WDOH NOC 1D
742)

AIR 08-1019

10:31/08

N

Y7o
\"’4 (Table 5-6)

Decontamination Trailers
(200 Arca Difttfusesbugiive.
200 Decon Tradler (Intermittent
Powcred Fxhausty. 200 Decon
Trailer (Collecton Tank Vents)

200,600 Arcas Facilities Support
Decontamination Tratler (Intermittent Power
Ixhaust) (WDOH NOC 1D 678)

AIR 07-1102

1171572007

5

Y
A
Y (Table 3-6)

FFTF

(400 Arca Diftuse’Fugitive
Emissions,

400 P-437MN&ST-001.
400 P-FETFHTTR-001.
400 P-FETFCBEX-001.
400 P-437-002,

S00 FIFTE PTRALUS)

Sodium Residuals Removal and Other
Deactuvation Actuvitics {(WDOH NOC 1D
040)

AIR 08-1021

103108

Y|I§
(437-MN&ST.
FFTE-CB-EX,

437-1-61
n 'l'uhlg 220

Yl

\'4 (Table 53-%8)

FFTF Sodium Storage
Facility
(00 Sodium Storage Facility)

Construction and Operation of the Sodium
Storage Facility (WDOH NOC 1D 639)

AIR 06-1007

10/5/006

Y
e
Y (Tuble 5-8)

Low Level Burial Grounds
(200 Arca Diffuse’Fugitive.
HEPA Vacuums,

200W DVS  Acuve

200W DVS  Passive

200W Drum Venting System 2

Operation of the Transuranic Waste Retrieval
Project (WDOH NOC D 719)

AIR 07-1012

10 22:07

Y7
A4
Y (Table 5-61;
YO (Table 5-2)

Low Level Burial Grounds
(200W P-Trench3 1 001,
2000 P-Trench34 001)

LLBG Mixed Waste Disposal. Trench 31 and
34 Leachate Collection and Storage Tank
(WDOH NOC ID 662)

ATR 06-1023

10/5/06

Low L.evel Burial Grounds
(200 Arca Dittuse Fugitinve.
200 W-TRUDLCON-001,

200 W-TRUDECON-002)

Decontamination Trailer of the Transuranic
Waste Retrieval Project (WDOH NOC D
743)

AIR 09-502

S12.09

e
Y (Table 3-6)
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Table 5-5. Periodic Confirmatory Mcasurements on Notice of Construction Emission Sourccs in 2009.

(7 shects)

Low
Location Issue emissions
Project Permit ID -
(AOP Emission Point) ! Date verified?
(Y. N.or NA)”
Yy
Plutomum- Flnlshln.g Plant v? (Table 5-6):
(200 Arca Diftuse/Fugitive, 1A
Concrete Containers, Transition of the Plutonium Finishing Plant Y oz,
200W P-291Z001-001. Complex (WDOH NOC ID 6551+ AIR 06-1020 10/5/06 296-2-7 in
200W P-296Z005-001. omplex ( 633) Table 2-1);
200W P-296Z006-001, YIB (296-Z-5,
200W P-296Z007-001) 296-Z-6 in
Table 2-2)
X N NA
PUREX Storage Tunnels |Rcactivation of PUREX Storage Tunnel s .
(200F P-296A010-001) Number 2 (WDOH NOC 1D 665) AIR 06-1026 1075706 ‘ZT"fbl/:J(l)'“
Purgewater Storage and Treatment Facility,
Purgewater Modutanks (WDOH NOC ID MR 0(3-1004 10/5/06 Y4 (Table 5-6)
Purgewater Storage and (3¢ (obsoleted 8/11/09)
Treatment Facility
(200 J-NONPOINT 012) Demolition of the Purgewater Storage and v
Trecatment Facility Unit #1 (WDOH NOC AIR 09-804 &/11/09 4 _
1D 747) Y™ (Tuble 5-6)
v .
T Plant Complex (291-T-1 in
(200W P-291TO01-001, Consolidated T Plant Operations 5 Table 2-1);
200 Arca Diffuse/Fugitive. (WDOH NOC ID 711) AIR 07-306 32307 Y2y
PTRAILU) Y4 (Table 5-6)
IB .
T Plant Complex vt o YT i Y (296-T-7in
(200W P-296T007-001, O\ggg:’;\gé}‘;ﬁzgg 1 Building AIR 06-1013 10/5/06 Table 2-2);
200 Arca Diffusc/Fugitive) ( 48) Y4 (Table 5-6)
Integrated Disposal ot  Tnteorared TV cmacn] Bl
Facility (O\{)/gaot;;n;\]géh[cl)ln;%;atcd Disposal Facility AIR 06-1063 10/5/06 v (Table 5-6)
(200 Arca Dittusc/Fugitive) '
Waste Encapsulation and [ WESF Liquid Low Level Radioactive Liquid A )
Storage Facility Removal from Tank 100 (WDOH NOC ID | AIR 06-1014 1o/506 | Y (290-B-10in
(2001 P-296B010-001) 649) Table 2-1)
;)Naste l‘lece'i:vin.%.tand Construction and Operation of the Waste y'A (296-W-4 in
rocessing Facility v ~essing Facili -802 able 2-1)-
(200W P-296W004 001, R\;(gg:%\{gg }I’Ir)o;ézs)lllg: acility AIR 08-802 &/5/08 Iablu 2-1);
200 Arca Diffuse/Fugitive) ( ) Y (Table 5-6)
WRAP Head Space Gas . o Cae Qo o
Sampling (HSGS) Facility /v\vanT\ :? (“\;;jDS(‘)’lﬁjg? ISD“Z‘;’(:')““HSGS) AIR 07-304 3/23/2007 Y
(200W S-M0444-001) ysK
MSA/FH
200 Area Cleaning Radiologically Contaminated Yz;
-1065 5 /
(200 Area Diffusc/Fugitive) | Vehicles (WDOH NOC ID 715) AIR 06-106: TOS06 1 0 bt 5-6)
HAMMER Use of Radioactive Materials at the Volpentest
(600 ] HAMMIR-001) HAMMER/Hanford Training and Education | AIR 09-903 9/15/09 y?
e - Center (WDOH NOC [D 749)
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(7 sheets)

Periodic Contirmatory Mcasurcments on Notice of Construction Emission Sources in 2009.

Low
Location . . Issue emissions
. Project Permit ID erified”
(AOP Emission Point) Date verifie v
(Y.N,or N.\)‘l
. A8
Waste Sampling and Yo 690w
Characterization Facility e of Portable Tanke « ieed © = and 696-W-2 in
(600 8-6266-001. T |4 e of Porable Tanks and Revised Source 4\ 361929 10/5:06 Table 2-2);
. Ferm at WSCEF (WDOH NOC 1D 669) 2.
600 S-6266-002. Yo
600 J NONPOINT Source) Y-l (Table 5-6)
| PNNL
o Culibration and Development Activities in the e
:l(::'?::'klh\ng‘] <) Radiological Calibrations Laboratory AIR 06-1037 10 5-06 (IEP-318-01-S in
’ o ) (318 Building) (WDOH NOC ID 651) Table 2-2)
YI AL Yh
325 Building Radiological Processing Laboratory _ .
- S . S : -1042 ) 3 PANS01.S
GO0 LP325.01-5) (325 Building) (WDOH NOC ID 687) AIR06-104 10506 P S
aple Z-
126 Buildi Research Activities in the Material Sciences Vv
A undaing . . 2D Adino - . / -103 5 : ~ 3
(300 1-P-326-01-5) Laboratory (326 Building) (WDOH NOC D AIR 06-10306 10:5:00 (EP-326-01-S in
677) Table 2-2)
o Rescarch Activities in the Chemical Sciences Y”‘
720?‘ ?[‘ff!‘ff)'_‘(‘f] . Laboratory (329 Building) (WDOH NOC AIR 06-1055 10506 | (19329018 in
R P-32 h D 701) Table 2-2)
L Rescarch Activities in the Life Sciences vy
?:'l“?]lfl!‘(:llnﬁ!\) Laboratory - 1 (331 Building) AIR 08-607 62008 (EP-331-01-V in
: o (WDOH NOC 1D 712) Table 2-1)
361 Buildi Opcration of the 361 Building in Testing
‘Jm | g: l ::‘lf‘]‘ I:quipment Operability Utilizing Radioxenon | AIR 08-403 4/30,08 v
(0430 T (WDOIH NOC [D) 657)
WCH
300 Area 300 Arca Fxcavation Activities 5 \,»4
‘ L . / - 1020 03 3
(300 Arca Diffuse Fugitive) (WDOH NOC 1D 684) INOC not in use] MR 081021 l L8 (Table 5-6)
I
o o . _WRPs - L
. Hot Cell Expansion (WDOH NOC 1D 637) 1A
(2,2(5)_\: l\‘]’l;?:(:i(l)r(:()l l License to Operate the 222-S Laboratory AIR 08-904 988 \_ (2‘)("5’2[
2 5-2968021- , | . . R . RN
(WDOH NOC 1D 716) in Table 2-1)
{242-A Evaporator Opcration of the 242-A Lvaporator - v!B (296-A-22
) . ; -101¢ (1IN T e
(2001 P-242A-002) (WDOH NOC 1D 651) AR 06-10T6 : 06 in Tablc 2-2)
‘ . 241-AN Tank Farm Installation and Opcration 22
241- ank . Lo - Y
;(2::)]“ ‘/:[N.lrﬁ)qig.:\,ljla,lrl":m ' of a New Ventilation System AIR 06-1046 10/5/06 3
200 Arcy se Fug : . ) - A
‘ SRR OWDOH NOC 1D 692) Y (Table 5-6)
' [nstallation and Operation of a Waste
: N Tank F- Retrieval Qvctem in Tanle Y41- AN BR
i241-AN Tank Farm Retrieval Svstem in Tanks 241-AN-101.-102. AIR 06-102% 10°5 06 NA

(20015 P-296AN-001)

-1030-104, -105, -100, -107
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Table 5-5. Periodic Confirmatory Mcasurements on Notice of Construction Emission Sources in 2009.

(7 shects)

200W P-241U301B-001,
200L P-241AZ154-001,

200W P-2418302-001)

739)

5-9

Low
Location Issue emissions
Project Permit ID e
| (AOP Emission Point) ! Date verified?
o - B B B (Y. N,or NAY"
241-AN & 241-AW
T’?)glk [5:3(')'('"/\5044 001 Operation of New Ventilation Systems in the A
(2001 P-296 -
: A AW < Farms - 5
5001 P-296A045-001. 7&\(] )and Tank Farms (WDOH NOC ID AIR 06-1060 10/5/06 Y
200K P-296A046-001. ?
2001 P-296A047-001)
241-AW Tank Farm Installation and Operation of a New YZ:
. . - 5
(200 Arca Diftuse/Fugitive) Ventilation System (WDOH NOC ID 693) AIR 06-1047 10/5/06 v? (Table 5-6)
) ] B lnstahétion dnd Opcrﬁtikm of%’astc Rc?riévul ”; o
B 2o barm System in Tanks 241-AP-102 and 241-AP-104| AIR 06-1027 105006 | ¥ (290-A0
B (WDOH NOC ID 666) in Table 2-2
241-AY/AZ Tank Farm A
(200E P-296A042-001 License to Operate Do ey Y (2960-A-42
. ) v perate Ventilation of the 241 ) o
?‘TE’/\LU; HLP/\‘Vd(.lIUn]h. AY/AZ Tank Farm (WDOH NOC D 708) AIR 08-908 9/8/08 4ln Table 2-1);
iuzzler, 200 Arca Y (Table 5-6)
Dittuse/Fugitive)
241-AZ Tank Farm 241-AZ Tank Farm Annulus Exhauster y'® (296-A-20 in
(2001 P-296A020-001) Operation (WDOH NOC D 671) AIR 06-1031 10/5/06 Table 2-2)
241-C Tank Farm 241-C-200 Series Tanks Retricval (E\Jt/t\ (22” ,Ar“‘
(200 Arca Diffuse/Fugitive. | (WDOH NOC ID 698) [Did not operate under! AIR 06-1052 10/5/06 - d“k‘:j":
200 W-296P048-001) this NOC in 2009.] tz(\[[‘ir(h)'~)~u7l(])4c;
241-C-106 Tank Liquid Pumping and Enhanced Sluicing g\lt/t\ (2/()() /\n,a
(200 Area Diffuse/Fugitive, Rev. 6 (WDOH NOC 1D 683) [Did not AIR 06-1038 10/5/06 ‘C‘UV“:rﬁJ“lﬁi(‘i‘::
2001 W-296P047-001) opcratc under this NOC in 2009.] AIR ;9_704)
22‘:)10'§R'3[§L('a/tfh Tar\nk Removal of Liquid from Catch Tank
( rea Dituserlugitive, 241-ER-311 (WDOH NOC ID 718) [Did not | AIR 08-1106 11/10/08 | y?* (Table 5-6)
200 W-296P045-001, srate in 2009
200E P-241ER311-001) operate in 2009.]
241-S Tank Farm AIR 08-1105 y'A (296-P-44
(200 W-296P043-001. Installation and Operation of a Waste (obsoleted 7/31/09) 11/10/08 in Taglc’}l)'
200 W-296P044-001, Retrieval System in Tank 241-S-102 v v
200W P-241S102-001, (WDOH NOC ID 694) ; ’
200 Arca Diffusc/Fugitive) AIR 09-708 7/31/09 Y4 (Table 5-6)
241-S-112 Tank Installation and Operation of Waste Retrieval ,
(200 W-296P-043-001. Systems in Single-Shell Tank (SST) ) Y™
200W P-241S-001 (241-5-112), [241-5-112 (WDOH NOC ID 686) [Didnot | 1R 08-1103 HAGOR 4 bte 5.6
200 Arca Diffuse/Fugitive) operate in 2009.]
241-UX/U/AZ/S Tank
F;arm]s 5 Installation and Operation of Breather Filters R
(200W P-231UX302A-001. ) Miscellaneous Tanks (WDOH NOC ID | AIR 08-1014 10/14/08 y?
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Table 5-5. Periodic Confirmatory Mceasurements on Notice of Construction Emission Sources in 2009.

‘ Location

(AOP Emission Point)

|

244 DCRTs lsolation and
Closure

(200 Arca Diffuse/Fugitive.
20001 P-244A-002.

2001 P-244BX-002,

200W P-2445-002,

200W P-249TX-002.

2001 P-243A-003,

‘2("”‘, P-244BX-003,
I200W P-2445-003.
P-2ATN-003)

(7 sheets)

Project

lsolation and Closure of Stacks 296-A-25.
[290-B-28.296-5-22 and 296-71-18
HWDOH NOC 1D 697)

Permit ID

AIR O8-1107

Issue
Date

HATO08

l.ow
emissions
verified?
(Y.N.or N/\):l

5

v
\'4 (Table 5-0)

|

244-CR DCRT

( 200 Arca Diftuse Fugitive,
2008 P-244CR-002.

2001 P-244CR-003,

2001 W-296P47-001. Guzzier)

244-CR Vault Isolation and Interim
Stabilization (WDOH NOC 1D 683)

AIRO8-1111

{obsoleted 9'15°09)

LI713708

| AIR 09-902

9/15/09

5

A
\'4 (Table 3-6);
Y7 (Table S-3)

Tank Farms
(200 Arca Diftuse Fugitive)
|

‘Tank Farms

(200 Arca Diffuse Fugitive,
PTRALLY

|

"Tank Farms, Bulk Vit Demo
(200 Arca Ditfuse Fugitive.
iZ(Ni\\’ P-BULKVIT-001)

‘Tank Farms,

Guzzler
(Guzzter at Tank I'arms)

Tank Farms Decontamination Trailer
(WDOH NOC 1D 695)

- AIR 00-1049

10:5/06

Vapor Sampling of Miscellancous
(Underground Units with No Known Path of
Ventilation (WDOH NOC 1D 674)

‘Categorieal Tank Farm Facility Entry and
Survetllance (WBHDOH NOC 1D 673)

Supplemental Treatment Test and
Demonstration Facility

1(\\"[)(,)1[ NOC 1D 705)

‘Guzzler Excavation and Backfilling Activities
in Support of the 200 East Arca A Farm
Complex (WDOH NOC 1D 647)

iTank Farms,

Project E-525

(200 Arca Diffuse: Fugitive.
2008 P-241AZ301-001)

AR 06-1034

10:5/06

AIR 06-1033

0’5006

AIR 06-1059

!

10306

| AIR 06-1012
\

10:3:00

‘Double Shell Tanks Transfer System
Modifications (WDOH NOC 1D 08%)

AIR 08-1104

11710/08

Tank Farms,

Project W-314

H200 Arca Diftuse Fugitive.
(PTRAEL. Guzzler)

i

‘Tank Farms,
[Retrieval Project

[200 Arca Diftuse Fugitive,
Guzzler)

I

Tank Farms Restoration and Safe Operations
{Project W-314) (WDOH NOC 1D 689)

Categorical Tank Farm Facility Waste
IRetrieval and Closure Phase 1, Site
fl’rcpuralion and System Installation
AWDOH NOC 1D 702)

AIR 06-1044

10°506

AIR 06-1056

(obsolcted 7.28:09)

10506

AIR 09-706

7.2%°09

YO
A
Y (Table 5-6)

N

Y7,

A4 - .
Y (Table 5-6);

Y (Table 5-1)

NA
(NOC not used)

NA
(NOC not used)

Y.
=
Y (Table 5-6)

NA
(NOC not used)

Y
4
Y (Table 5-6)
Y7 (Table 5-3)
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Table 5-5. Periodic Confirmatory Mcasurements on Notice of Construction Emission Sources in 2009,

(7 sheets)

(Vented Containers)

(WDOH NOC 1D 641)

Low
Location Issue emissions
Project Permit ID g
(AOP Emission Point) J Date verified .’4
- ) o T e (Y.N.or NAY"
Tank Farms,
Retrieval Project AIR 07-305 323/07
(200 W-296P045-001, (obsoleted 7/28/09) - yia (296-P-48 in
%0” VV,’%(’(’PO“"’OL Categorical Tank Farm Facility Waste Table 2-1):
;88 /\:_93{’::44()‘()1 - Retrieval and Closure: Phase [1. Waste Yz' ;\ ’
500 W-2060047 ugitive, Retrieval Operations (WDOH NOC [D 703) LA
200 W-296P047-001, Y4 (Table 5-6)
200W-296P048-001. AIR 09-704 7/28/09 ’
200 W-296P049-001,
200 W-296P050-001)
Tank Farms, YS;
Vadose Zone adose Zone Characterizat] 7 (Vadose002
(200 Arca Diftuse/Fugitive, (V\;dl)oglfﬁg(ﬂlgf:;‘:)“m‘Km AIR 06-1003 10/5/06 v ‘KE‘:‘ -
200 P-Vadose-002, . L 0
200 P-Vadose-003) Y (Tablc 5-6)
Site-wide
Site-wide HEPA Vacuums |HEPA Filtered Vacuum Radioactive Air 5 Yz; YS;
- . -102 5
(200 W-PORTEX 007) Emission Units (WDOH NOC ID 663) AR 06-1024 10/5/06 Y® (Table 5.2)
Si ide Guzzl Categorical Guzzler Vacuum Excavation YZ
( S'i‘l‘{;‘f('j‘em;/‘l’{;)‘*r System for Radiologically Limited Activities | AIR 08-404 4/30/08 5
ervide buere on the Hanford Site (WDOH NOC ID 658) Y7 (Table 5-3)
) 203 US
Site-wide PTRAEU Portable/Temporary Radionuclide Airborne " YL,Y.Y;
. . -1025 h
(PTRALU) Emissions Units (WDOH NOC 1D 664) AIR 06-10 HO300 1 00 raple s.1)
Tanker Truck Loading of Radioacti AIR 06-1050 10/5/06
I ] anker Truck Loading of Radioactive bsoleted 7/28/09 S R
(S%Zikv::iiujl?gtﬂ;tz:;’d\ Contaminated Waste Water (obsolete ) Y-
o (WDOH NOC ID 696) AIR 09-705 7/28/09
Site-wide Vented i g (0 . oo
Containers Sitewide Vented Container Storage AIR 07-701 212107 v (Tablc 5-6).

Y =yes: N = no; NA = not applicable: LAW = low-activity waste; PTRAEU = portable temporary radioactive air emission unit

% The effective date of a revised NOC may be earlier than the issuc date, which is the date WDOH issued the approval letter for
the revised NOC. The effective date of a revised NOC s also the date the preceding version was obsolcted.
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5.4 AMBIENT AIR SAMPLING MEASUREMENTS

The ncar-facility monitoring (NFM) program comprises a comprchensive network of monitoring
locations near facilitics and projccts at the Hanford Site. The program monitors soil, vegetation, and
ambicnt air that may contain radionuchides dispersed there by onsite activitics. It also uses
thermoluminescent dosimeters to mecasure ambicnt dosc rates. Emissions from many NOC activities arc
not measured directly at the source, as arc emissions from forcibly ventilated stacks. Frequently, NOC
activitics arc temporary and not conducted within the contines of structures having ventilation systems
cquipped with sampling or monitoring equipment. Hence, assessing emissions from thesc activities is not
ncarly as straightforward as is measuring stack cmissions.

WDOH requires that emissions from NOC activitics be measured periodically to confirm whether or not
they are low. A variety of mcasurcment data arc used in this confirmation process, including thosc from
the NFM program, dose-ratc surveys, surface smecars, CAM sampling, and both NDA and destructive
analysfs, especially of HEPA filters. Further confirmation methods arc allowed, provided they are first
approved by WDOH.

Summarized in Table 5-6 are the analytical data measured from ambicnt air samples collected during
2009, organized by genceral emission unit, which for regulatory purposes is construed as cquivalent to an
operational arca such as the 100, 200, 300, 400, or 600 Arca. Radionuclides with concentrations that fell
below analytical detection limits in both the first and second half of the semi-annual composite samples or
the quarterly composite samples were not listed in the tablc.

Sevcral River Corridor Projects have requirements for annually reporting ambient air monitoring data
obtained from samples collected at PNNL air monitoring stations. The PNNL stations (and their
electronic data processing [EDP] codes) in proximity to thesc projects are as follows: “Yakima
Barricade” (N907) is used for the 100-D, 100-H, and 118-K-1 Field Remediation Projects; “E100K —
118-K-1 Project” (N917) is used for the 118-K-1 Ficld Remediation Project; *100-H Area™ (N923) is
uscd for the 100-H Field Remediation Project; and 300 Trench” (N904), “300 NE” (N902), “300 Arca
South Gate™/ *300 Area Composite” (N903), “300 South West” (N918), and 300 Water Intake” (N905)
arc used for the 300-FF-2 Field Remediation Projcct and the 300 Arca Demolition Project. Air
monitoring data related to these locations are in Table 5-7. The PNNL ambient air monitors in the

300 Arca also measurc cmissions from the 300 Arca general emission unit.

The following definitions apply to abbreviations and units of measure uscd in Tables 5-6 through 5-7:

e EDP = Electronic Data Processing [code] (these alpha-numeric codes, such as “N464.” serve as
sampler location identiticrs)

e “Isthalf,” “2nd,” “Ist quarter,” and so on refer to standard fractional periods of the calendar year
e | Ci=1 curic = 3.7 E+10 becquerels (Bg)

e pCi = picocuric = E-12 Ci

e m’ = cubic meter pCi/m’ = picocurics per cubic meter (pCi = E-12 curics)

e NA = not applicable (because up to 26 samples werce analyzed cach half ycar and up to 13 a
quarter, but this table shows only a singlc isotopic result obtained for that period)

e ND =not detccted (i.c., result less than zero, less than its overall analytical error, or no peak
dctected)

5-13
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Table 5-6. Hanford Site Near-Facility Monitoring Air Sampling Results for 2009 (17 sheets).

100 Area
100-D Field Remediation Project
EDP Radionucli('ic Concentration, pCi/m*
code or. type. O.t
radioactivity |  fst half 2nd half | Average | Maximum
N467 L2ross o NA NA 1 E-03 1LOFE 03
aross 5 NA NA ISE 02 | 42E-02
U ND 1.2 E-05 1.2 E 05 1.2 E-053
“fu ND 1.2 E-05 1.2 E-05 1.2 E-05
“TAm 8.0 E-06 7.8 E-06 7.9 E-06 8.0 E 06
N468 gross a NA NA 1.3 E-03 25 E-03
gross p NA NA 17 E-02 4.0 E-02
U 4.8 E-06 7.1 E-06 6.0 E-06 7.1 E-06
U 7.2 E-06 1.0 E-05 8.6 E-06 1.OE-05
“TAm 1.4 E-053 6.6 E—06 1.0 E-05 1.4 E-03
N514 aross o NA NA 1.2 E-03 20E-03
gross f3 NA NA 1.8 E-02 4.7E-02
MU 1.1 E-03 1.0 E-03 1.1 E 03 1.1 E-03
U 1.2 E-05 | 4 E-05 1.3 E-03 1.4 E 03
“TAm 7.4 E-06 [OF 05 8.7 E 06 1.0 E-05
NSIS i £2ross o NA NA 1.3 E-03 2.6 E-03
gross 3 NA NA 1.8 £-02 4.8 E-02
U 7.3 E-06 6.7 E-06 7.0 E-06 7.3 E-06
U 5.1 E-06 ND STE06 | 5.1 E-06
U 1.0 E-05 1.3 E 05 1.1 E-05 1.3 E-05
=0 Hpy ND 5.9 F-06 S9E 06 | 59E 006
“TAm 1.4 E-05 5.4 E-06 9.7 E-06 1.4 E-05
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100-H Field Remediation Project

EDP Radionucli(_ie Concentration, pCi/m*
code or type, O.t
radioactivity |  1st half 2nd half Average | Maximum
N508 gross o NA NA 1.3 E-03 2.5E-03
gross P NA NA 2.0 E-02 5.3 E-02
“Hu ND 9.2 E-06 92E-06 | 9.2E-06
U 5.9 E-06 1.1 E-05 8.7 E-06 I.1 E-05
“'Am ND 1.2 E-05 1.2 E-05 1.2 E-05
N509 Z2ross o NA NA 1.3 E-03 2.4 E-03
gross p NA NA 1.9E-02 | 4.5E-02
“Hu 7.5 E-06 1.0 E-05 8.9 E-06 1.0 E-05
U 8.2 E-06 1.2 E-05 1.0 E-05 1.2 E-05
“'Am ND 1.4 E-05 1.4 E-05 |.4 E-05
N510 gross o NA NA 1.2 E-03 2.2E-03
gross p NA NA 1.9E-02 | 42E-02
U 9.6 E-06 1.2 E-05 1.1 E-05 1.2 E-05
) 1.1 E-05 9.1 E-06 1.0 E-05 1.1 E-05
19 20py ND 5.8 E-06 58E-06 | 5.8E-06
T Am ND 3.3 E-06 33E-06 | 33E-06
N574 gross a NA NA 1.2 E-03 2.6 E-03
gross NA NA 1.9 E-02 4.6 E-02
U 8.9 E-06 1.0 E-05 9.5 E-06 1.0 E-05
=y 7.5 E-06 ND 75E-06 | 7.5E-06
39 20py ND 3.0 E-06 30E-06 | 3.0E-06
100-K Basins Closure Project (3 sheets)
EDP Radionuclide Concentration, pCi/m3
code or type of
radioactivity | Isthalf | 2nd half | Average | Maximum
N401 gross o NA NA 2.3 E-03 1.4 E-02
gross B NA NA 6.3 E-02 3.1 E-0t
"gr 1.O9E-03 | 9.0 E-03 5.5 E-03 9.0 E-03
"Ry 1.9 E-03 ND 1.9 E-03 1.9 E-03
YICs 3.3E-02 | 3.8E-02 3.5E-02 3.8 E-02
U ND 1.0 E-05 1.0 E-05 1.0 E-05
U 8.4 E-06 | 9.0 E-06 8.7 E-06 9.0 E-06
py ND 1.5 E-04 1.5 E-04 1.5 E-04
29 240py 1.1 E-04 | 9.6 E-04 53 E-04 9.6 E-04
Py ND 7.2 E-03 7.2 E-03 7.2 E-03
“1Am 8.2E-05 | 8.1E-04 4.5 E-04 8.1 E-04
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100-K Basins Closure Project (3 sheets)

EDP Radionuclide Concentration, pCi/m’
code or type of
radioactivity | st half 2nd half Average | Maximum
N402 Lross o NA NA 27k 03 20E-02
gross 3 NA NA 1.3 E O] 1.2 E+00
“Co 1.2 E-04 ND 12E 04 1.2 E-04
Sy 9.7 E-03 1L1E 02 1.OE 04 .1 E-02
FCs 73E 02 | 12K 0l 9.6 £ 04 1.2E 01
U I3E05 | 9.1E 06 .1 E 05 1.3 E-03
U S3E-06 | 70E 06 | 6.1E 06 7.0 E 06
Sy 47103 1.3 E 04 S8 L 03 13E 04
=y 260604 | 12E03 74 E 04 1.2E 03
“py [5E 03 | 92E 03 S3E 03 9.2 E 03
“'Am 20K 04 I.1E 03 6.5E 04 1.1 E 03
N403 aross o NA NA 1.6 E-03 6.9 E-03
eross p NA NA 9.4 £ 02 S3E 0l
Sy 706 03 7.7E 03 74E 03 7.7 E-03
s 7502 | S8E 02 6.7E 02 T5E 02
U 98 06 1.2k 03 1.1 E-05 1.2 E 03
U 70E 06 | I.1LE 05 9.0 E 00 IL1E 05
=Py 30E 04 | 496 04 J0E 04 49 04
Py 19103 | 3.5 03 27E 03 35E 03
TAm 260E-04 | 47E 04 3.6 E 04 3.7 E-04
N404 gross o NA NA 2.0E-03 S8E 03
aross f§ NA NA 73 E 02 6.5 E 01
Sy 1.5 E-03 15602 8. 1E 03 1.5 E-02
HCs 1LOE 02 | 72FE 02 44E 02 72F 02
“HU 83LE 06 | 1.2E 05 9.9 E-06 1.2 E 05
U 47E 06 | 12E 03 8.1 E-06 1.2 E-05
“Fpu 15E-05 | 63E 03 3.9 E-05 6.3 E 03
Sy 82E 05 | 43 04 26E 04 43E 04
“'pu ND 2903 29E 03 29E 03
“TAm 76E 05 | 40LF 04 24E 04 30 E 04
N476 LTOSSs o NA NA 1.4 E-03 3.8 E-03
uross 3 NA NA 20E 02 42 E-02
s 55E04 | 1.9E 03 12E 03 1.9 E-03
“HU 921L-06 | 12L 05 1.1 E 05 1.2 E-05
~0 M0y I2E-05 | 2.7E 05 1.9 03 27E 053
“'Am 748506 | 2.7E 05 1.7 E 03 2.7E-05
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100-K Basins Closure Project (3 shects)

::(31[; Rigigf'picg? € Concentration, pCi/m*

radioactivity | st half | 2nd half | Average | Maximum

N477 £ross o NA NA 1.3 E-03 2.6 E-03
gross NA NA 1.9 E-02 42 E-02

Sy ND 3.4 E-04 34 E-04 3.4 E-04

e 1.1 E-03 | 2.5 E-03 1.8 E-03 2.5E-03

Hu I2E-05 | 7.7E-06 | 9.7E-06 1.2 E-05

“Hy 8.7E-06 | 7.0E-06 7.9 E-06 8.7 E-06

i ND 5.4 E-05 5.4 E-05 5.4 E-05

“Am 1.4 E-05 | 3.5E-05 2.5 E-05 3.5 E-05

N478 2ross NA NA 1.2 E-03 2.6 E-03
gross p NA NA 2.1 E-02 5.3 E-02

"Sr ND 49 E-04 4.9 E-04 4.9 E-04

B0 1.1 E-03 | 22E-03 1.6 E—03 2.2 E-03

MU TOE-06 | 1.5E-05 1.1 E-05 1.5 E-05

U 6.3 E-06 | 9.1 E~06 7.7 E-06 9.1 E-06

=920y ND 3.2 E-05 32 E-05 3.2 E-05

' Am 1.5E-05 | 4.1 E-05 2.8 E-05 4.1 E-05

N479 gross o NA NA 1.1 E-03 2.7E-03
gross p NA NA 2.1 E-02 4.5 E-02

BT 93E-04 | 1.9E-03 1.4 E-03 1.9 E-03

MU 7.7E-06 | 7.5E-06 7.6 E-06 7.7 E-06

9 40py 1.0 E-05 | 3.3E-05 22 E-05 3.3 E-05

“*1Am 1.6 E-05 | 3.5E-05 2.5 E-05 3.5 E-05
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118-K-1 Field Remediation Project

EDP RadionuclifiQ Concentration, pCi/m’
code or typc‘ 0.1
radioactivity Ist half 2nd half Average | Maximum
N403 gross o NA NA 1.6 03 6.9 [:-03
aross 3 NA NA 9.4 F 02 5.3 E-01
Sy 7.0 E-03 7.7 E-03 74 03 7.7 E 03
s 75102 S8 E-02 6.7 L 02 7.5 B-02
“Hu 9.8 E-00 12 E 03 L1E 03 1.2 E-053
MU 7.0 E-06 1.1 E-03 9.0E 06 1.1 E-05
S0Py 3.0 104 4.9 E-04 J0E 04 | 49E-04
“pu 1.9 103 35 E-03 2.7E 03 3.5 E-03
“TAm 2.6 1504 4.7 E-04 3.6 E 04 4.7 E-04
N534 gross NA NA 1.6 E 03 2.4 E-03
aross 3 NA NA 22k 02 4.0 E-02
N535 eToss o NA NA 1LOE 03 2.0 E-03
gross b NA NA 21E 02 3.6 E-02
MU ND 1.6 E-05 1.6 E 03 1.6 053
100-N D4 and Field Remediation Projects
EDP Radionucli('ic Concentration, pCi/m’
code or' type. o‘l

radioactivity 1st half 2nd half Average Maximum
N102 2ross o NA NA 1.3E 03 3.0 E-03
gross 3 NA NA I8 E 02 4102
“HU ND 9.3 E- 06 93 F 06 9.3 E-06
U 7.1 E-06 8.6 E-006 7.9 E- 06 8.6 -06
“TAm 9.9 E-06 8.1 E-06 9.0 E 06 9.9 E-06
N103 gross o NA NA 1.2 E-03 2.9 E-03
aross 3 NA NA 1.9 FE-02 4.0 L-02
M0 1.1 E-04 24E-04 1.7 E 04 2.4 E-04
U ND 8.7 E-06 8.7 E 06 8.7 -06
U 1.1 E-03 1.0E 03 1.1 E 03 I.1 105
==y 8.8 106 ND 8.8 E-06 8.8 06
“TAm 1.7 E-05 1.1 E-03 1.4 E 03 1.7 E-03
N106 £ross o NA NA I.5E 03 2.6 E-03
gross 3 NA NA 1.8 E 02 4.3 02
s 2.0 E-04 ND 2.0 E-04 2.0 E-04
U 7.2 E-06 1.0 E-05 8.7 E 06 1.0 E-03
U 6.6 1 06 ND 6.6 E-06 | 6.61-06
9 H0py ND 4.6 E-06 46E 06 | 4.6 006
“TAm 7.7 E-06 1.0 E-03 8.9 E-06 1.0 E-03
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200 Areas
200 East Area (3 shcets)
EDP Radionucli(‘ie Concentration, pCi/m3
code or' type. O.t
radioactivity | st half 2nd half Average | Maximum
NO19 gross o NA NA 1.5 E-03 2.6 E-03
gross f NA NA 1.8 E-02 4.2 E-02
Ricg ND 23 E-03 23E-03 | 23E-03
U I.1 E-05 ND 1.1 E-05 1.1 E-05
Ry ND 7.3 E-06 7.3 E-06 7.3 E-06
N158 £ross o NA NA 1.2E-03 | 2.6 E-03
gross B NA NA 1.8 E-02 4.6 E-02
U 7.7 E-06 ND 7.7E-06 | 7.7 E-06
Sy 7.7 E=06 1.0 E-05 8.9 E-06 1.0 E-05
N498 £ross o NA NA 1.3E-03 | 2.7E-03
gross f NA NA 1.8 E-02 3.6 E-02
2y ND 1.9 E-05 1.9 E-05 1.9 E-05
U ND 8.3 E-06 83E-06 | 8.3E-06
=9 H0py, ND 3.3 E-06 3.3 E-06 3.3 E-06
N499 £ross o NA NA 1.6 E-03 4.3 E-03
gross p NA NA 20E-02 | 4.7E-02
Mg 3.4 E-04 ND 34E-04 | 3.4E-04
BTCs ND 25E04 | 25E04 | 25E-04
U 9.5 E-06 1.0 E-05 9.8 E-06 1.0 E-05
U 8.8 E-06 1.0 E-05 9.4 E-06 1.0 E-05
N532 gross o NA NA 1.2 E-03 | 2.7E-03
gross 3 NA NA 1.9 E-02 4.6 E-02
“Hu 1.2 E-05 ND 1.2 E-05 1.2 E-05
“u 8.4 E-06 6.3 E-06 74E-06 | 84E-06
N559 £ross o NA NA 1.1 E-03 1.8 E-03
gross B NA NA 1.8 E-02 4.2 E-02
il 8.0 E-06 1.4 E-05 1.1 E-05 1.4 E-05
=y 8.7 E-06 1.2 E-05 1.0 E-05 1.2 E-05
N957 £ross o NA NA 1.4 E-03 3.3 E-03
gross NA NA 1.8 E-02 3.9 E-02
) ND 1.4 E-04 1.4 E-04 1.4 E-04
iy 1.1 E-05 1.0 E-05 1.1 E-05 1.1 E-05
2y ND 7.8 E-06 78 E-06 | 7.8 E-06
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200 East Area (3 shccts)

EDP Radionucli(‘lc Concentration, pCi/m’
code or typc. ()'I
radioactivity Ist half 2nd half Average Maximum
N967 Cross o NA NA 1.2 03 1.9 1:-03
gross b NA NA 18LE 02 | 48E-02
U 1.3 E-05 ND 1.3 E-03 1.3 E-03
U 6.4 I 06 ND 6.4 E 06 6.4 E-06
N9Y68 gross NA NA 1.1E 03 2.5 E-03
aross b NA NA I8E-02 | 4.6E-02
U 1.1 E-03 I3 E 05 1.2 E 05 1.3 E-05
U ILOE 05 | 7.6E 06 1.2 E 05 1.6 =05
N969 grossﬂ NA NA 1.3E-03 2.6 E-03
gross NA NA 191 02 | 4.8E-02
U 9.0 I 06 75 E 06 8.3 106 9.0 E-06
U 38 E-06 5.0 E-06 54E 06 5.8 E-06
N970 Cross « NA NA 14103 2.6 E-03
aross 3 NA NA 1.8 02 4.3 E-02
U 1.6 =03 74 E-06 .1 E 03 1.6 E=03
U 4.3 E-06 ND 43E 06 | 43E-06
S 1.1 E-03 34 E-06 7.1 E 06 1.1 E-053
N972 gross u NA NA 1.1 E 03 23103
aross f3 NA NA 1.8k 02 451 02
U 1.2 E-03 7.3 E-06 935 E 06 1.2 F 058
U 8.5 E-06 ND 85E 06 8.5 E-06
N973 gross o NA NA 1.4E 03 3.0E-03
gross p NA NA [9F 02 | 43F-02
s ND 2.0 E-04 20E 04 2.0 E-04
MU 9.6 E-06 ND 9.6 £ 06 9.6 E-06
U 6.2E-06 | T.0E 06 6.6 E-06 | 7.0E-06
HH0py 3.1 E-05 ND 31 E 05 3.1 E-05
N976 Lross NA NA 1.3 E-03 2.7 E-03
aross b NA NA IL8E 02 | 4.0E-02
s 2404 ND 2.4 E 04 2.4 E-04
-Hu 1.0 E 05 1.4 E-05 1.2 E 05 1.4 E-05
U 1.8 E-05 I3 E 03 1.6 E-05 1.8 E-05
N977 Lross u NA NA 1.2F 03 2.7E-03
aross b NA NA I9E 02 | 4.1E-02
MU 8.4 E-06 8.6 E 06 8.5E 06 8.6 E-06
U 9.2 E-06 6.6 E-06 TOE 06 | 9206
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200 East Area (3 sheets)

EDP Radionucli(-le Concentration, pCi/m3
code or' type. O.f
radioactivity | st half 2nd half Average | Maximum
N978 2ross o NA NA 1.3 E-03 3.1 E-03
gross B NA NA 1.9 E-02 4.7 E-02
e 2.0 E-04 ND 20E-04 | 20E-04
MU 9.6 E-06 1.0 E-05 9.9 E-06 1.0 E-05
=y ND 8.8 E-06 88 E-06 | 88E-06
N984 £ross o NA NA 1.3 E-03 3.0 E-03
gross B NA NA 20E-02 | 42E-02
HiCs 42E-04 | 22E-04 32E-04 | 42E-04
“Hu ND 8.0 E-06 8.0 E-06 | 8.0 E-06
“*u 1.1 E-05 1.0 E-05 1.1 E-05 1.1 E-05
N985 gross o NA NA 1.3 E-03 2.7E-03
gross B NA NA 1.8 E-02 4.3 E-02
iy 1.1 E-05 8.4 E-06 9.6 E-06 1.1 E-05
5y 3.7 E-06 ND 3.7E-06 | 3.7E-06
U 9.5 E-06 7.7 E-06 8.6 E-06 | 9.5E-06
N999 2ross o NA NA 1.3E-03 | 3.3 E-03
gross B NA NA 1.9 E-02 5.0 E-02
MU 1.1 E-05 1.4 E-04 1.3 E-05 1.4 E-05
iy 4.8 E-06 ND 48E-06 | 4.8E-06
U 1.5 E-05 7.3 E-06 1.1 E-05 1.5 E-05
Canister Storage Building (200 East Area)
EDP Radionuclide Concentration, pCi/m3
code or. type. O.f
radioactivity | st half 2nd half Average | Maximum
N480 gross o NA NA 1.3 E-03 2.4 E-03
gross b NA NA 1.8 E-02 | 3.9E-02
HICs ND 1.3 E-04 1.3 E-04 1.3 E-04
U 7.0 E-06 8.0 E-06 7.5 E-06 8.0 E-06
U 3.8 E-06 . ND 3.8 E-06 3.8 E-06
U 9.8 E-06 9.8 E-06 9.8 E-06 9.8 E-06
N481 £ross o NA NA 1.3 E-03 24 E-03
gross p NA NA 1.9E-02 | 3.8E-02
U 1.2 E-05 8.7 E-06 1.0 E-05 1.2 E-03
2Ry 7.1 E-06 6.0 E-06 6.5 E-06 7.1 E-06
T Am 8.8 E-06 ND 88E-06 | 88E-06
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200 West Area (4 sheets)

EDP Radionucli('ic Concentration, pCi/m®
code or type of
radioactivity | gt half 2nd half Average | Maximum
N155 £ross o NA NA 1.3F 03 25E-03
2ross b NA NA L6 E 02 | 4.0E-02
U 2.6 1505 ND 26F 05 2.6 E 05
U 83 E 06 8.1 E-06 82 06 8.3 1-06
B Ut \ND 6.8 £-06 6.8 1 06 6.8 106
N161 2ross o NA NA 1.3F 03 25103
aross [} NA NA I8 02 | 43E 02
“Hu 9.1 E-06 1.2 E-03 1.0 E 03 1.2 F 05
U 73106 | 92FE 06 83L 06 | 92E-06
S Hpy S3E 06 52 E-06 52 E 06 5.3 E-06
F N165 2ross o NA NA 1451 03 2415 03
aross b NA NA IL7E 02 | 43F 02
MU ND 9.1 E-06 9.1 E 06 9.1k 06
U 5.6 E-06 ND 5.6 E-06 5.6 1:-06
U 9.4 506 8.4 E-06 8.9 E-06 9.4 1 06
"py 24104 1.0 E-04 1.7E 04 2.4 E-04
“TAm 43 F 03 28 E 03 36E 05 4.3 E-03
M N168 gross u NA NA 126 03 23 03
aross f§ NA NA 1.8 E-02 45102
MU 1.7 £-05 1.3 E 05 I.5E 05 1.7 E-05
U 1.9 E-05 19E 05 1.9FE 05 1.9 E-05
1 H0py \ND 8.4 E-06 8.4 E-06 8.4 106
N200 gross o NA NA L1 E 03 2.3 03
2ross B NA NA L7602 | 4.05-02
“Hu 2.0 E-03 1.5 E-05 1.7 E 05 2.0 E-03
MU 1.0 E-05 2.0 E-05 I.5LE 05 2.0 E-05
N304 Cross o NA NA 135 03 2.2E-03
aross | NA NA L7802 | 4.6E-02
U 1.5 E-05 1.5 E-05 1.5 E-05 1.5 E-05
U ND 9.1 E-06 9.1 I 06 9.1 E-06
N433 aross o NA NA 20E 03 691 03
gross b NA NA 20E 02 | 4.0E-02
“Hu 1.7 =05 1.5 E 03 L6 L 03 1.7 =05
S 42106 ND 42E 06 | 42FE 06
U 9.2 E-006 1.2 E-05 1.1 E05 1.2 -05
R ND 1.4 E-05 14 E 05 1.4 E-05
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200 West Area (4 sheets)

EDP Radionuclide Concentration, pCi/m’
code or type of
radioactivity | [st half 2nd half Average | Maximum
N441 gross a NA NA 1.5 E-03 5.2 E-03
gross 3 NA NA 1.9 E-02 4.2 E-02
“HU 1.3 E-05 7.1 E-06 1.0 E-05 1.3 E-05
Sy ND 7.9 E-06 79E-06 | 7.9E-06
9 H0py ND 5.1 E-06 5.1 E-06 | 5.1 E-06
N442 £ross o NA NA 1.5 E-03 2.6 E-03
gross f3 NA NA 1.8 E-02 3.8 E-02
=y 1.3 E-05 ND 1.3 E-05 1.3 E-05
-y ND 9.7 E-06 9.7E-06 | 9.7 E-06
N449 £ross o NA NA 1.5 E-03 25 E-03
gross p NA NA 1.8 E-02 | 4.3E-02
"Sr ND 2.1 E-04 2.1 E-04 | 2.1 E-04
U 1.7 E-05 9.7 E-06 1.3 E~03 1.7 E-05
U 1.9 E-05 8.1 E-06 1.4 E-05 1.9 E-05
=39 20py 1.5 E-05 ND 1.5 E-05 1.5 E-05
N456 £ross « NA NA 1.1 E-03 | 3.1 E-03
gross p NA NA 1.7E-02 | 3.9E-02
Hy 1.8 E-05 9.3 E-06 1.4 E-05 1.8 E-05
“*u 7.4 E-06 1.3 E-05 1.0 E-05 1.3 E-05
N457 £ross o NA NA 1.2 E-03 2.1 E-03
gross p NA NA 1.7 E-02 34 E-02
U 1.3 E-05 1.2 E-05 1.3 E-05 1.3 E-05
“*u ND 8.8 E-06 88 E-06 | 8.8E-06
=39 240py ND 1.0 E-05 1.0 E-05 1.0 E-05
NS550 £ross o NA NA 1.3 E-03 24 E-03
gross p NA NA 1.9 E-02 5.0 E-02
HCs 1.1 E-04 ND 1.1 E-04 1.1 E-04
MU 2.8 E-05 2.0 E-05 2.4 E-05 2.8 E-05
U 9.7 E-05 5.7 E-06 7.7E-06 | 9.7 E-06
U 1.8 E-05 1.8 E-05 1.8 E-05 1.8 E-05
N551 £ross o NA NA 1.3 E-03 2.1 E-03
gross p NA NA 1.9 E-02 3.8 E-02
B 2.2 E-04 2.6 E-04 24E-04 | 2.6E-04
*Hu 1.8 E-05 4.1 E-05 29E-05 | 4.1 E-05
u ND 9.2 E-06 92 E-06 | 9.2 E-06
Y 1.9 E-05 2.7 E-05 2.3 E-05 2.7 E-05
29 H0py ND 1.8 E-05 1.8 E-05 1.8 E-05
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200 WestiArez'li (4 sheets)

Radionuclide

EDP . Concentration, pCi/m’
code or. t_vpc_ o.t
radioactivity Ist half 2nd half Average Maximum
N554 aross NA NA 13103 | 268 03
gross b NA NA I8E 02 | 41E 02
“HU 1.3 103 1.3 E-05 1.3 E 03 1.3 05
U 6.1 E-06 ND 6.1 E 06 6.1 E-06
M 95E-06 | 20E 05 ILSE 05 | 20E-05
Sy ND 33E 03 33 05 3.3 E 08
NSS5 gross u NA x\'A/ 121 03 *2.4 I 03
gross b NA NA 19K 02 | 4.0 E-02
U 1.2 E-053 ND 12 03 1.2 E-05
U 9.4 E-00 1.3 F 05 L1E 05 1.3 E-05
=Py ND 88 E 06 8.8 L 06 8.8 106
N956 aross NA NA LTE 03 | 2.3E-03
gross b NA NA 1.8 02 4.7E-02
0 1.0 E-04 20 F 04 1.5 E 04 20K 04
U 1.0 E-0S 1.3 E-05 1.2 E-03 1.3 E 05
U 1.4 1053 7.8 E-00 .1 E-05 1.4 E-05
N963 aross o NA NA 12K 03 | 22E-03
gross b NA NA 16 02 | 3.8E-02
U 14 E 05 9.4 E-06 1.2 1 05 1.4 1i-05
U 3.2 E-06 8.1 E-06 6.6 I: 06 8.1 E-06
“*pu ND 1.6 E-05 1.6 E 05 1.6 =053
N964 Lross o NA NA 1.2FE 03 2.3 103
aross 3 NA NA L6102 | 3.9E-02
U 1.3 E-03 1.3 E-05 1.3 E 05 1.3 E-053
U 9.0 E-06 1.2 E-03 11105 1.2 E-05
N9Y6S gross o NA NA 1.3E 03 231503
gross 3 NA NA 1.7E 02 42 FE-02
U 1.0 E-03 8.5 E-06 9.5 06 1.0 E-05
U 7.0 E-06 9.8 E- 06 84L 06 | 98E 06
N9Y66 gross o NA NA 1.2FE 03 2.4 1:-03
gross p NA "NA 19102 4.7 L-02
U 1.2 E-03 70 E 06 98 E 06 12105
U ND 5.2 E-06 S2E 06 | S5.2E-06
S0Py ND 7.5E 06 75E 06 | 7.5E-06
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200 West Area (4 sheets)

gpp | Radionuclide Concentration, pCi/m*
code or. type' O.f - "
radioactivity | [st half 2nd half Average | Maximum
N974 gross o NA NA 1.4 E-03 3.5E-03
gross NA NA 1.9 E-02 4.8 E-02
M1 ND 20E-04 | 20E-04 | 2.0E-04
U 9.3 E-06 1.1 E-05 1.0 E-05 1.1 E-05
U ND 48E-06 | 48E-06 | 4.8E-06
U 8.6 E-06 | 7.4 E-06 8.0E-06 | 8.6E-06
N975 £ross o NA NA 1.4 E-03 25E-03
gross p NA NA 1.7E-02 | 4.1 E-02
M 1.4 E-04 ND 1.4E-04 | 1.4E-04
“Hu 1.3 E-05 6.1 E-06 9.7 E-06 1.3 E-05
U 8.6 E-06 7.4 E-06 8.0E-06 | 8.6E-06
= 230py 3.2 E-05 1.8 E-05 25E-05 | 32E-05
N987 £ross o NA NA 1.4 E-03 | 4.4E-03
gross B NA NA 1.7 E-02 4.2 E-02
U 1.2 E-05 ND 1.2 E-05 1.2 E-05
U 1.2 E-05 ND 1.2 E-05 1.2 E-05
=0 H0py, 28E-04 | 9.4E-06 1.4E-04 | 28E-04
N994 2ross o NA NA 1.4E-03 | 3.7E-03
gross p NA NA 1.9E-02 | 4.6E-02
“Hu 3.7 E-06 8.8 E-06 6.3E-06 | 88E-06
U 7.5 E-06 ND 75E-06 | 7.5E-06
Environmental Restoration Disposal Facility (2 sheets)
EDP Radionuclide Concentration, pCi/m’
code or type of
radioactivity | [Ist half 2nd half Average | Maximum
N482 £ross o NA NA 1.1 E-03 2.3 E-03
gross NA NA 1.5E-02 | 3.6 E-02
HC ND 2.0 E-04 20E-04 | 20E-04
“Hu 2.3 E-05 3.1 E-05 2.7E-05 | 3.1 E-05
=y 1.9 E-05 | 3.1 E-05 25E-05 | 3.1 E-05
= H0py 7.9 E-06 1.4 E-05 I.1 E-05 1.4 E-05
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Environmental Restoration Dispesal Facility (2 shecets)

ppp | Radionuclide Concentration, pCi/m*
code or. type. 0.‘
radioactivity Ist half 2nd half Average Maximum
NS17 gross a NA NA L1E 03 281 03
aross 3 NA NA 13602 405 02
HiCs ND 38 E-04 3.8 E-04 3804
U 53K 05 2.7 E-05 40 05 5.3F 05
U 3.9E 06 ND 39E 06 39 E 06
U 38K 03 2.6 03 32 F 05 38K 05
TPy ND .51 05 LS E 05 1.5 05
NSI8 gross o NA NA 1L.OE 03 29103
gross b NA NA LOE-02 | 44802
U 141 08 2.0 E-03 1.7 E-05 20105
U 1.5 08 23 E-05 1.9 E-03 2.3 105
N550 gross o NA NA 1.3 E-03 241 03
aross B NA NA 1.9E-02 S.0E 02
s 1L1E 04 ND 1.1 E-04 1.1 E 04
MU 28 03 2.0 E-03 24 E-05 2.8 E-03
U 9.7 06 5706 TTE 06 | 97E 06
U 1.8 E 03 .8 [-03 1.8 E-05 1.8 E 05
N963 Lross o NA NA 1.2 E-03 221 03
aross f NA NA I6E 02 | 38 02
U 14 E 03 9.4 106 1.2 E-05 14 E 03
U 521 06 8.1 06 6.6 E-06 8.1 E 06
“Spy ND 1.6 E-05 1.6 E-05 1.6 105
200-North Demolition Project (2 sheets)

EDP Radi(mucli(-ie Concentration, pCi/m3
code r:dri(t)?c)fi\(')iity Ist half 2nd half Average Maximum
N563 gross o NA NA 9.6 E-04 1.6 1:--03
gross B NA NA 1.8 E-02 435 02
U 17605 | 24F 05 20E 05 24 05
“Pu 2.1 1505 ND 2.1 E-05 2.1 E 05
U ND 1.5E 03 1.5 E-05 1.5E 05
= H0py ND 3.8 E-06 38 E 06 3.8 K06




DOE/RL-2010-17, Rev. 0

200-North Demolition Project (2 sheets)

EDP Raditonuc“;ie Concentration, pCi/m3
code r;;ioﬁ ‘c’fisity Isthalf | 2ndhalf | Average | Maximum
N564 £ross o NA NA 1.3 E-03 2.2E-03
gross f NA NA 1.7 E-02 3.6 E-02
iy 29E-05 | 54E-05 4.1 E-05 5.4 E-05
Y ND 6.5 E-06 | 6.5 E-06 6.5 E-06
“*u ND 8.9 E-06 8.9 E-06 8.9 E-06
HHpy ND 28 E-06 | 2.8E-06 2.8 E-06
N567 gross o NA NA 1.3 E-03 25E-03
gross NA NA 1.9 E-02 5.2 E-02
MU 1.4 E-05 | 7.5 E-06 1.1 E-05 1.4 E-05
=9 H0py ND 4.9 E-06 4.9 E-06 4.9 E-06
N568 gross o NA NA 1.4 E-03 2.3 E-03
gross p NA NA 1.8 E-02 4.7 E-02
Py 1.9 E-05 | 9.4 E-06 1.4 E-05 1.9 E-05
u ND 7.3 E-06 7.3 E-06 7.3 E-06
200-UW-1 Demolition Project (200 West Area) (2 sheets)
EDP Radionuclifie Concentration, pCi/m’
code or' type_ O.t
radioactivity | st half 2nd half Average | Maximum
N168 Lross o NA NA 1.2 E-03 2.3 E-03
gross p NA NA 1.8 E-02 4.5 E-02
iy 1.7 E-05 1.3 E-05 1.5 E-05 1.7 E-05
U 1.9 E-05 1.9 E-05 1.9 E-05 1.9 E-05
H9H0py ND 8.4 E-06 8.4 E-06 8.4 E-06
N550 £ross o NA NA 1.3 E-03 24E-03
gross B NA NA 1.9 E-02 5.0 E-02
HiCs I.1 E-04 ND 1.1 E-04 1.1 E-04
Py 28 E-05 | 2.0 E-05 2.4 E-05 2.8 E-05
Py | 9.7E-06 | 5.7E-06 7.7 E-06 9.7 E-06
My 1.8 E-05 1.8 E-05 1.8 E-05 1.8 E-05
N551 gross a NA NA 1.3 E-03 2.1 E-03
gross NA NA 1.9 E-02 3.8 E-02
By 22E-04 | 2.6E-04 2.4 E-04 2.6 E-04
“Hu 1.8 E-05 | 4.1 E-05 2.9 E-05 4.1 E-05
“y ND 9.2 E-06 9.2 E-06 9.2 E-06
U 1.9 E-05 | 2.7E-05 2.3 E-05 2.7 E-05
=9 240py ND 1.8 E-05 1.8 E-05 1.8 E-05

5-27




DOI/RL-2010-17, Rev. 0

200-UW-1 Demolition Project (200 West Area) (2 sheets)

- Radi(mucli('ic Concentration, pCi/m’
code ()r. t)‘pe. 0.1
radioactivity Ist half 2nd half Average Maximum
N9S6G aross o NA NA 1.1 E 03 231 03
aross B NA NA 1.8 E-02 47102
HCs 1LOE 04 | 2.0E-04 1.5 E-04 20E 04
U 1.OE 03 1.3 03 1.2E-05 1.3E 05
U 14105 7.8 E.06 I.1E 05 141 03
N963 2ross o NA NA 1.2 E--03 221E 03
gross NA NA 1.6 02 3.8 102
My 14FE 05 | 94FE-06 1.2 E-05 1.4 05
U 32E 06 | R1E-06 6.6 E-06 8.1 106
" pu ND 1.6 E-03 1.6 E- 05 1.6 E 03
300 Area
300-FF-2 Field Remediation Project
EDP Radionucli('ie Concentration, pCi/m*
code or type of
radioactivity Ist half 2nd half Average Maximum
N 130 Lross o NA NA 1.2 E-03 22E 03
gross b NA NA 1.9 E-02 5.0 E-02
MU 1.3 03 1.3 E-03 1.3 E-05 1.3 k05
U 6.2 E 06 ND 6.2 E-06 6.2 15 06
U 37E 06 | 92FE-06 74E 06 9.2 :-06
N527 gross o NA NA 1.} E- 03 33E-03
gross f NA NA 2.0E-02 4.8 102
U 12E 05 | 2.4 E-05 1.8 - 03 24 03
U 1L.OE 03 2.4 E-05 1.7 E-05 24 05
NS37 Lross o NA NA 1.6 £ 03 221 03
gross 3 NA NA 29 E-02 S4E-02
N538 gross o NA NA 1.7 E-03 20103
gross 3 NA NA 2.6 E-02 43102
NS39 | grossa NA NA 8L 03 | 231 03
gross p NA NA 28 E-02 54102
“Hu 29E 05 ND 29E 05 2.9 E 03
N340 £ross « NA NA 1.3 E-03 235k 03
aross B NA NA 2.6 E-02 50102
P 39 05 ND 39E 05 3.9 E-03
“SU 27105 ND 2.7 E-05 2.7 05
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300 Area D4 Project
E(Bi[; Rz:)(:i:)ynpuec(l)i;i € Concentration, pCi/m3
radioactivity | (st quarter | 2nd quarter | 3rd quarter | 4th quarter | Average Maximum
N557 gross a NA NA NA NA 1.3 E-03 24E-03
gross NA NA NA NA 1.9 E-02 4.7 E-02
U I9E-05 | 25E-05 | 33E-05 | 2.1 E05 | 25E-05 | 3.3E-05
U 81E-06 | 1.3E-05 | 3.3E05 | I.3E-05 | 1.L7E-05 | 3.3E-05
92 0py 2.9 E-05 ND ND ND 29E-05 | 29E-05
600 Area
BC Controlled Area Decontamination & Decommissioning Project
EDP Radionuclifie Concentration, pCi/m*
code or type' 0.‘
radioactivity |  |st half 2nd half Average | Maximum
N572 £ross o NA NA 1.3E-03 | 2.6 E-03
gross p NA NA 2.6 E-02 5.0 E-02
U ND 1.4 E-05 1.4 E-0S 1.4 E-035
“*y ND 1.2 E-05 1.2 E-05 1.2 E-05
N573 Zross o NA NA 1.2 E-03 | 22E-03
gross p NA NA 20E-02 | 43E-02
U ND 9.9 E-06 99E-06 | 9.9 E-06
S0Py ND 43E06 | 43E06 | 43E-06
N957 £ross o NA NA 1.4 E-03 3.3 E-03
gross p NA NA 1.8E-02 | 3.9E-02
H1Cs ND 1.4 E-04 1.4 E-04 1.4 E-04
| 1.1 E-05 1.0 E-05 1.1 E-05 1.1 E-05
U ND 7.8 E-06 78E-06 | 7.8 E-06
N978 gross o NA NA 1.3 E-03 3.1 E-03
gross p NA NA 1.9E-02 | 4.7E-02
YiCs 2.0 E-04 ND 20E-04 | 2.0E-04
Py 9.6 E-06 1.0 E-05 9.9 E-06 1.0 E-05
“Hy ND 8.8 E-06 88 E-06 | 8.8 E-06
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Wye Barricade (600 Area)
EDP Radionucli(}t‘ Concentration, pCi/m*
code or.t_\‘pc'o.i

radioactivity Ist half 2nd half Average | Maximum
N9§1 Lross o NA NA 14E 03 23103
aross NA NA 19E 02 46102
“Mu 1.2 1 05 7.0E 06 9.3 E-06 1.2 05
U 121 06 ND 42 E-06 42 E 06
U .1 E 03 8.3 1-06 9.6 06 .1 E 05

100, 200, 300, and 600 Areas

Table 3-7. Pacific Northwest National Laboratory 300 Arca Air Data and Supplemental Air
Data for River Corridor Closure Projects during 2009." (2 shects)

e o -

. . \

Location Radionuclide | Concentration, pCi/m*

. | or type of : - S e —
| (EDP code) | radioactivity l Average ‘ Maximum ‘
L N - — — S S I [ JE T —— —

ross a 7.6 £-04 I8 E 03
‘ gross 3 : 1.7E-02 | 4.2 E-02
Y | S4E-05 70E 05 |
N9O1 . ‘ o .
(2000 S B ‘l, 33 E-06 35 k06
‘ U 5.5 E-05 i 7.0 E-03 :
| Wy 2.7 E-06 2.7 E 06 |
—p 5.5 E-06 7.9 E-06
aross 8.3 E-04 22F 03 ‘
gross b | 1.9 E-02 45E 02 ‘
‘H 6.4 E-00 1.1 E-01 ‘
N902 | Hog 4.6 E 03 4.6 L-03 |
(300 NE) ™y ‘ 5.8 E-05 78EF 05 :
U ! 4.2 E-03 52 E-05 ;
py 3.7 E-06 3.7E 06 }
- Hpy 34 E-06 5.0 E-06
Cross 1.1 E-03 28E 03
gross P 22 E-02 S8 E-02 i
X . \
N903 H 7.2 E+00 1.9 E10] i
(300 South Gate and K 4.0 E-03 40E-03
- 300 Arca ('ompqsilc My ' 4.6 =05 5.5 E-05
[replicate sample data included]) ‘i o o
U SO0 E-06 S.O0E-06
U ‘ 5.4 E-03 6.9 E 05
B S Hpy ~ I5E-06 1.5E 06
NOO4 Cross o ‘ 7.7 E-04 ‘ 1.6 E-03
(300 Trench) gr(‘)ss f 1.7 E-02 43E 02
'H 7.6 E+00 1.4 E+01
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Table 5-7. Pacific Northwest National Laboratory 300 Area Air Data and Supplemental Air
Data for River Corridor Closure Projects during 2009.” (2 shects)

Location Radionuclide Concentration, pCi/m’
or type of S : e I
(EDP code) radioactivity Average Maximum
- N%; gross a 8.8 E-04 22E-03
(300 Water;lmake) gross f§ 2.0E-02 5.0 E-02
,,,,,, *H - 6.8 E+00 1.4 E+01
N9O7 gross o 9.6 E-04 1.9 E-03
(Yakima Barricade) gross 1.9 E-02 4.8 E-02
-~ , ) WHpy | 34E-06 | 43E-06
N917 3
 (EIOOK  118-K-I Project) VH 4.2 E+00 7 6.3 EH)E
N918 2ross o 9.3 E-04 2.5 E-03
(300 South West) gross B 2.1 E-02 6.9 E-02
) ‘H 8.6 E+00 L6 EH0L
(IO(I;J}?lz:rca) *H 7.2 E+00 1.5 E+01

a . . . - ~ . . . .
These data represent ambient air monitoring results for the entire year, during which WCH projects were not
necessarily continuously active.

5.5 QUALITY ASSURANCE PROGRAM COMPLIANCE STATUS

Air cmissions data reported in this document reflect the product of many QA activities concerned with the
collecting, handling, analyzing, validating, and reporting of samples and the resultant analytical data.
Those activities are identified in the quality assurance plans cited below. In addition, point-by-point
comparisons of the major point source monitoring systems and laboratory methods to the quality
assurance critcria of 40 CFR 61, Appendix B, Mcthod 114, may be detailed in one or more of the QA
plans or complementary documents, below. PNNL was not required to perform point-by-point
comparisons bceausc their major stacks had been upgraded to full compliance status.

EM-QA-1, Effluent Management Quality Assurance Plan

ENV-1-1.15, 2006, Quality Assurance Project Plan for Radiological Air Emissions Monitoring,
Section 6.1

ETD-001, Rev. 7, 2005, Quality Assurance Project Plan for the Hanford Site Surface Environmental
Surveillance and the Drinking Water Monitoring Project

HNF-EP-0528, NESHAP Quality Assurance Project Plan for Radioactive Air Emissions,[Note: In 2010,
MSC-23333, below, replaced this document, which contained point-by-point comparisons of
analytical methods to the requirements of Method 114 of 40 CFR 61 Appendix B. This information
was moved to an appendix in Rev. 16 of HNF-EP-0835, also below, which isn’t applicable to
activities in 2009.]

HNF-EP-0538, Near-Facility Environmental Monitoring Quality Assurance Project Plan

HNF-EP-00835, Statement of Work for Services Provided by the Waste Sampling and Characterization
Facility for the Effluent and Environmental Monitoring Program during Calendar Year 2009
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HNF-SD-CP-QAPP-017, Wasie Sampling and Characterization Facility Qualin: Assurance Program

Plan

MSC-23333, Environmental Quality Assurance Program Plan, [Note: This document was not in force in

2009. When approved in 2010, it replaced 1INF-EP-0528 and HNF-EP-0538, above. |

RPP-QAPP-004, NESHAP Quality Assurance Program Plan for Tank Farm Contractor Radiomuclide Air

Emissions

TFC-PLN-71, NESHAP Quality Assurance Program Plan for Tank Farm Contractor Radioactive Air

Emissions.

The cffluent monitoring quality assurance clements described in the above plans are compatible with one
or morc of the following documents:

10 CFR 830

40 CFR 61, Appendix B, “Mcthod 114 - Test Mcthods for Measuring Radionuclide Emissions from
Stationary Sources™

ASME NQA-1., Quality Assurance Requirements for Nuclear Facility Applications, 2000 Edition
DOL Order 414.1C

DOE Order 450.1A

DOE Order 5400.5, Radiation Protection of the Public and the Environment

DOE/EH-0173T

EPA QA/R-5.
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APPENDIX A

DOSE MODELING AND METEOROLOGICAL DATA
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Figurc A-1. Meteorological Stations in 2009.*
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* Windroses at metcorlogical stations are symbolic. Sce Figurcs A-2 through A-5 for actual
windrose maps for 2009 at thosc stations.)
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Figurc A-2. 100-K Arca Wind Rosc and Histogram.
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Figure A-3. 200 Arca Wind Rosc and Histogram.
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Figurc A-4. 300 Arca Wind Rosc and Histogram.
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Figure A-5. 400 Arca Wind Rose and Histogram.
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Table A-1. Annual Average Joint Frequency during 2009 (as percent of time) of Wind Spécd, Stability Class, and Dircection

for the 100-K Area (Station 29) at the [0-Meter Level. (3 sheets)

Wind - Wind direction toward:
Speed Stélb;:lsty Total
(m/sec) S SSW SwW WSwW W WNW  NW  NNW N NNE NE ENE E ESE SE SSE
A 0.11 0.10 0.07 0.05 0.06 0.07 0.06 0.02 0.01 003 005 003 007 01l 019 014 1.17
B 012 0.10 0.10 0.09 0.08 0.09 0.06 0.07 004 004 005 002 011 017 018 021 1.63
C 022 013 0.12 0.13 0.12 0.12 0.13 0.04 003 005 003 005 020 022 017 019 1.95
7 D 047 039 0.45 0.58 0.50 0.50 0.37 0.34 0.31 034 029 042 060 063 065 047 7.31
089 E 049 040 0.59 0.58 0.50 037 0.44 0.27 034 041 052 056 080 066 0.65  0.62 8.20
F 0.40 045 0.55 0.63 0.66 0.61 0.55 0.54 047 053 081 111 126 083 068 059 10.67
G 0.15 011 0.24 0.15 0.21 0.18 0.16 0.15 0.11 016 027 042 047 035 021 022 3.56
Total 1.96 1.68 2.12 2.21 2.13 1.94 1.77 1.43 1.31 1.56 2.02 2.71 3.51 2.97 2.73 244 34.49
A 062 032 0.22 0.19 0.25 0.33 0.21 0.06 0.08 009 011 030 037 036 070  0.64 4.85
B 030  0.21 0.15 0.16 0.16 0.17 0.21 0.05 005 007 016 021 033 028 029 034 304
C 0.17  0.19 0.09 0.08 0.21 0.16 0.13 0.09 0.09 006 007 019 014 017 021 020 2.25
D 0.54 027 037 0.33 049 0.58 0.59 0.44 027 0035 024 056 101 072 054 045 7.55
263 E 025 020 0.26 0.26 0.39 0.37 0.55 0.42 037 048 048 158 239 102 047 025 9.74
F 017  0.11 0.14 0.20 0.30 0.16 0.25 0.30 024 027 047 159 157 057 026 0.14 6.74
G 002 0.00 0.03 0.03 0.09 0.10 0.09 0.08 0.11 0.06 015 069 066 015 007 000 233
Total 207 130 1.26 1.25 1.89 1.87 2.03 1.44 1.21 118 168 512 647 327 254 202 36.60
A 0.17 021 0.06 0.04 0.09 0.08 0.07 0.05 0.03 005 012 024 027 046 022 012 228
B 0.02  0.04 0.02 0.04 0.05 0.09 0.05 0.04 0.03 003 002 008 011 014 000  0.02 0.88
C 0.04 008 0.05 0.03 0.03 0.13 0.09 0.05 0.05 003 004 009 018 011 007 003 1.16
D 0.21 0.07 0.02 0.03 0.10 0.22 0.35 0.11 0.07 013 015 043 08 040 019 025 3.58
470 E 0.16  0.06 0.08 0.05 0.04 0.09 033 021 007 025 042 147 290 079 010 0.9 711
F 0.01 0.00 0.01 0.00 0.01 0.05 0.10 0.12 0.03 000 011 056 065 006 001  0.00 1.72
G 0.00  0.00 0.00 0.00 0.00 0.01 0.04 0.01 0.00 000 00 008 006 000 002 000 0.23
Total 0.61 046 0.24 0.21 0.32 0.69 1.03 0.59 028 049 087 295 502 196 071 053 16.96

0 A “L1-0102-T4/40d
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Table A-1. Annual Average Joint Frequency during 2009 (as pereent of time) of Wind Speed, Stability Class, and Direction

for the 100-K Area (Station 29) at the 10-Meter Level. (3 sheets)

Wind = Wind direction toward:
Speed StCall::'sty Total
(m/sec) S SSw SW WSW w WNW  NW NN\W N NNE NE ENE E ESE SE SSE
A 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000  0.00 0.00
B 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 001 000 000 000  0.00 0.01
C 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 002 000 000 0.02
D 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 002 000 000 0.02
1560 E 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 0.00
E 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 0.00
G 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000  0.00 0.00
Total 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.60 0.01 0.00 0.04 000  0.00 0.05
A 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 0.00
B 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000  0.00 0.00
C 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000  0.00 0.00
D 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 0.00
1900 E 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.0 000 000 000 000 000 0.00
F 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000  0.00 0.00
G 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 0.00
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A 096 096 0.38 0.28 042 0.49 0.39 0.14 013 023 050 079 08  1.63 143 095 10.57
B 044 039 0.32 0.31 0.32 0.35 0.35 0.17 0.12 016 027 0S50 067 087 067 057 6.49
C 043 042 0.28 0.26 0.37 0.44 0.36 0.18 017 016 027 040 058 079 053 045 6.09
D 130 0.76 0.88 1.00 1.12 1.32 1.35 0.93 0.71 084 101 159 3.08 287 .66 1.19 21.61
fowl E 0.98 1.06 1.32 0.95 0.93 0.84 1.39 1.02 0.81 1.43 1.80 401 755 343 127 096 2975
F 0.60 057 0.70 083 0.97 0.84 0.91 0.97 074 080 140 331 358 149 095 073 19.39
G 0.17  0.11 0.27 0.18 0.30 0.29 0.29 0.24 022 022 043 119 119 050 030 022 6.12
Total 4.88 4.27 4.15 3.81 4.43 4.57 5.04 3.65 2.90 3.84 5.68 11.80 17.54 11.58 6.81 5.07 100.02

0 AN "L1-0102-T4/400



Table A-2. Annual Average Joint Frequency during 2009 (as percent of time) of Wind Speed. Stability Class. and Direction
for the 200 Arca Mcteorology Station (Station 21) at the 10-Mecter Level. (3 sheets)

01-v

0 A L0110 TI/I0d

Wind cree Wind direction toward:

Stability -
speed class . _— . —_ . N . N : ~ N - . . Potal
(m/sec) S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE

A 0.06 (.08 0.06 0.04 0.03 0.10 0.04 0.07 0.0% 004 030 000 010 004 005 007 .96

B 0.12 0.10 .09 014 0.1s 0.08 0.10 0.09 (09 006 006 0041 006 003 00Y D06 1.37

C 010 0.12 018 013 014 0.07 0.00 0.02 0.05 008 .07 003 008 006 010 013 1.53

D .59 0.6-4 0.54 .46 043 0.47 0.50 0.31 0.30 0.1 004 026 026 036 065 083 6.95

o I (.43 .28 0.28 0.20 0.23 0.31 0.32 .37 0.50 (142 047 0535 063 062 066 04K 0,74
K 0.24 0.12 0.19 0.1% 0.20 031 0.19 0.24 0.38 039 060 0.7t 0.63  0.68 066 030 6.02

G 0.18 004 0.10 0.12 0.10 013 (.09 0.13 0.07 004 009 012 012 020 024 013 1.92

Total 1.78 1.35 1.44 1.29 1.28 1.47 1.33 1.23 1.47 1.24 .53 1.71 1.90 2.00 245 2.02 25,49

A 0.60 046 0.30 0.37 0.39 0.52 0.39 0.20 0.4 011 017 012 006 017 036 045 491

B 029 023 0.31 0.17 0.5 0.27 0.28 012 0.08 012 002 013 045 019 046 032 3.60

C (.32 013 011 018 011 021 013 (.09 010 0l GIS 002 003 016 037 046 291

D 0.54 0.26 0.23 (.25 0.25 041 .73 0.25 014 008 016 030 032 086 206 1.25 819

=08 k 0.26 0.21 011 0.16 0.22 038 051 041 0.30 026 048 096 205 275 178 059 1143
I 012 0.03 0.02 0.08 0.10 015 047 0.51 041 047 091 204 2060 256 159 047 12.09

G 0.03 0.05 0.03 0.03 0.06 0.06 0.00 0.12 021 014 0.3 0.64 030 088 0S8 017 3.90

Total 2.16 1.47 1.11 1.24 1.38 2.00 2.60 1.70 1.38 1.29 2.33 4.32 5.47 7.87 7.30 371 47.03

A 32 0.27 0.13 0.04 (08 0.04 0.11 0.01 0.02 0.09 030 029 013 027 056 028 294

B 0.01 0.05 0.01 0.00 0.05 0.00 0.05 0.05 0.01 0.03 0.05 005 004 009 02% 003 0.82

¢ 0.0-4 0.04 0.06 0.00 0.06 0.07 .05 0.01 0.07 003 003 006 005 009 033 0.07 1.06

) D 010 (.03 0.04 0.04 0.06 0.09 013 0.16 0.11 014 026 03] 0,39 07N 104 023 293
0 E 0.08 0.21 0.06 0.03 0.03 0.03 (.08 0.07 0.17 014 069 092 138 230 158 0.9 7.86
I 0.01 0.00 0.00 0.00 0.00 0.00 0.09 0.11 0.01 0.01 008 014 003 035 028 0.02 1.23

G 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.03 0.00 000 0.01 0.00 001 000 009 000 .25

Total 0.56 0.62 0.30 0.11 0.28 .23 0.52 0.44 0.39 0.44 1.42 1.77 2.13 3.98 4.16 0.74 18.09
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Table A-2. Annual Average Joint Frequency during 2009 (as percent of time) of Wind Speed, Stability Class, and Dircection
for the 200 Arca Meteorology Station (Station 21) at the 10-Meter Level. (3 sheets)

Wind Stability Wind direction toward:
speed class , Total
(m/sec) S SSw SW  WSwW W WNW NW NNW N NNE NE ENE E ESE SE SSE
A 0.01 0.09 0.05 0.00 0.00 0.00 0.00 0.00 0.00 004 014 030 010 017 056 001 1.47
B 0.01 0.01 0.03 0.02 0.01 0.00 0.00 0.00 000 000 004 010 003 010 016  0.00 0.51
C 0.00  0.00 0.01 0.00 0.00 0.00 0.00 0.00 000 002 009 009 004 007 012 001 0.45
D 0.00 0.0l 0.03 0.01 0.01 0.00 0.00 0.00 003 021 025 029 015 053 066  0.00 2,18
71 E 0.01 0.07 0.12 0.05 0.00 0.02 0.01 0.03 0.04 020 044 025 016 090 067  0.00 2.97
F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0t 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.08
G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Total 0.03 0.18 0.24 0.08 0.02 0.02 0.01 0.05 0.07 0.47 1.03 1.03 0.48 1.77 217 0.02 7.67
A 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 003 009 001 003 006 000 0.22
B 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 002 002 002 002 001 003 000 0.12
C 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 001 005 000 000 002 001 000 0.09
D 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 001 004 003 001 008 013 000 0.30
980 E 0.00  0.06 0.19 0.06 0.00 0.00 0.00 0.02 0.01 003 0.0 004 000 006 012 000 0.69
¥ 0.00  0.00 0.00 0.00 0.00 6.00 0.00 0.01 0.00 000 000 000 000 000 000 000 0.01
G 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 0.00
Total 0.00 0.06 0.19 0.06 0.00 0.00 0.00 0.03 0.01 0.07 0.24 0.18 0.04 0.20 035 0.00 1.43
A 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 001 003 003 000 000 000 000 0.07
B 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 002 000 000 000 000 000 0.02
C 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 001 000 002 000 000 0.03
, D 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 001 001 000 001 000  0.00 0.03
1270 E 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01
F 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 000 0.00
G 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000  0.00 0.00
Total 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 00t 007 005 0060 003 000 0.00 0.16

0 A "L1-010T-Td/90d
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Table A-3. Annual Average Joint Frequency during 2009 (as percent of time) of Wind Speed, Stability Class, and Direction
for the 200 East Arca (Station 6) at the 10 Meter Level. (3 shects)

::):;g Stability Wind direction toward: Total
(misec) | C12%S S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE  SSE
A 0.07 0.05 0.09 0.10 0.07 0.08 0.05 0.04 0.02 0.06 0.05 0.01 0.02 0.12 0.05 0.04 0.92
B 0.09 0.17 0.16 0.18 0.12 0.10 0.00 0.08 0.07 0.06 0.02 0.01 0.03 0.03 0.07 0.09 1.28
C 0.12 0.11 0.17 0.12 0.23 0.09 0.11 0.07 0.04 0.03 0.04 0.04 0.03 0.06 0.01 0.14 1.41
D 0.67 0.59 0.57 0.50 0.51 0.46 0.42 0.27 0.13 0.21 0.11 0.10 0.15 0.27 0.62 0.61 6.19
089 E 0.25 0.14 0.19 0.27 0.31 0.28 0.34 0.34 0.31 0.31 0.28 0.32 0.48 0.53 0.59 0.36 5.30
F 0.21 0.15 0.12 0.19 0.19 0.40 0.39 0.44 0.29 0.35 0.43 0.46 0.62 0.61 0.38 0.21 5.44
G 0.09 0.05 0.04 0.09 0.10 0.15 0.20 0.10 0.13 0.09 0.12 0.10 0.09 0.15 0.22 0.19 1.91 )}
Total 1.50 1.26 1.34 1.45 1.53 1.56 1.51 1.34 0.99 111 1.05 1.04 1.42 1.77 1.94 1.64 2245 [-?-1
A 0.44 0.57 0.22 0.19 0.49 0.54 0.37 0.20 0.04 0.06 0.15 0.18 0.18 0.16 0.31 040 4.50 E
? B 0.39 0.27 0.25 0.20 0.33 0.33 0.24 0.14 0.07 0.09 0.09 0.10 0.11 0.17 0.23 0.26 3.27 )
@ C 0.32 0.15 0.08 0.17 0.17 0.33 0.21 0.09 0.07 0.03 0.13 0.12 0.11 0.19 0.19 0.31 2.67 g
.
265 D 0.59 0.30 0.14 0.29 0.35 0.40 0.68 0.37 0.11 0.07 0.12 0.18 0.38 0.78 .43 0.86 7.05 ;
E 0.25 0.14 0.09 0.10 0.23 0.34 0.50 0.60 0.36 0.25 0.31 0.57 1.02 2.06 1.17 0.34 8.33 =
F 0.05 0.01 0.02 0.05 0.08 0.26 0.41 0.75 0.41 0.38 0.54 0.87 1.72 2.07 0.96 0.15 8.73 2
G 0.00 0.01 0.01 0.01 0.04 0.09 0.23 0.18 0.16 0.12 0.09 0.21 0.44 0.75 0.19 0.02 2.55 <o
Total 2.04 1.45 0.81 1.01 1.69 2.29 2.64 2.33 1.22 1.00 1.43 2.23 3.96 6.18 4.48 2.34 37.10
A 0.37 0.31 0.12 0.07 0.10 0.19 0.16 0.12 0.03 0.08 0.14 0.25 0.17 0.20 0.37 0.18 2.86
B 0.04 0.04 0.02 0.04 0.06 0.07 0.14 0.11 0.04 0.03 0.03 0.06 0.08 0.10 0.11 0.03 1.00
C 0.10 0.08 0.02 0.03 0.10 0.09 0.09 0.08 0.04 0.03 0.05 0.07 0.05 0.08 0.24 0.11 1.26
D 0.22 0.07 0.03 0.03 0.13 0.24 0.48 0.28 0.14 0.07 0.13 0.21 0.21 0.95 0.88 0.29 4.36
370 E 0.14 0.14 0.03 0.03 0.05 0.16 0.21 0.30 0.16 0.15 0.39 0.52 1.75 349 0.76 0.12 8.40
F 0.03 0.01 0.00 0.00 0.01 0.01 0.13 0.28 0.12 0.04 0.07 0.33 1.28 216 0.16 0.08 4.71
G 0.00 0.00 0.00 0.00 0.00 0.01 0.04 0.06 0.04 0.00 (.03 0.12 0.32 0.%9 0.04 0.00 1.55
Total 0.90 0.65 0.22 0.20 0.45 0.77 1.25 1.23 0.57 0.40 0.84 1.56 3.86 7.87 2.56 0.81 24.14

o
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Table A-3. Annual Average Joint Frequency during 2009 (as percent of time) of Wind Speed, Stability Class, and Direction

for the 200 East Arca (Station 6) at the 10 Meter Level. (3 sheets)
Wind - Wind direction toward:
Stability
speed class Qv : — . i - B ) N l ) - Total
(misec) S  SSW  SW  WSW W WNW  NW  NNW N NNE  NE E SE  SSE
A 0.08 019 0.04 0.00 0.00 0.00 0.03 0.26 0.18 1.60
B 002 0.03 0.04 0.01 0.01 0 0.03 011 0.59
C 0.00 0.0 0.00 0.00 0.0l 0.02 0.04 .11 (.48
o D 0.05 0.0 0.05 0.01 0.02 ] 0.16 13 025 026 0KRY 040 006 hST
a k 015 021 0.07 0.0 0.00 0.02 019 052 063 269 038 001 589
B 001 600 0.00 000 001 0.0 0.07 0.00 04"
G 000 0.00 0.00 0.00 000 0.00 0.00 0.05
Total 031 0.46 0.20 0.03 0.05 0.06 0.15 0.29 022 041 091 124 147 412 148 014 11.54
A 0.00 000 0.00 0.00 0.00 0.00 0.00 002 012 0m 025 0.0l 0.52
B 000 000 0.00 000 0.00 0.00 0.00 0.00 004 004 006 0.00 0.26
C (.00 (.00 (.00 (.00 0.04 0.03 (.04 0.06 0.2
“ D 0.00 0.0 0.00 0.00  0.00 0.00 001 004 023 017 0w 052 0.27 1.34
980 I 0.00 012 0.11 .02 .00 0.08 (.24 (13 006 143
¥ 00 000 000 000 0.00 0.00 0.00 ] )
G 0.00 000 0.00 000 0.00 0.00 0.00 0.00 .00
Total 0.00  0.13 0.11 0.02 0.00 0.00 0.00 0.00 0.50 0.5  0.25 0.01
A 0.00 0.00 0.00 0.00 0.00 000 0.00 0.02 0.12
B 0.00 0.00 .00 (.00 0.00 (.00 (.00 (.01 .01 (.02 0.04
C 0.00  0.00 0.00 000 0.00 0.00 (.00 0.00 0.00 001 000 000 0.00
N D 0.00 .00 0.00 0.00 .00 (} (.03 0.00 0.08 0.04 16
170 I 0.01 0.04 000 000 0.00 0.00 0.00 0.0S 005 002 003 001 0.00 0.2
¥ 0.00  0.00 000 0.00 0.00 0.00 000 000 000 O 0.00 000
G 000 000 000 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 0.00
Total 0.01  0.04  0.09 0.00 0.00 0.00 0.00 0.00 0.00 001 0.06 014 005 004 01T 0.00 0.65

T, 0O

<

0 A TLI-010
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Table A-3. Annual Average Joint Frequency during 2009 (as percent of time) of Wind Speed, Stability Class, and Direction

for the 200 East Arca (Station 6) at the 10 Mecter Level. (3 shects)

Wind Stability Wind direction toward:
speed class v ) Total
(m/sec) S SSW SW WSW w WNW NW NNW N NNE NE ENE E ESE SE SSE
A 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 001 003 002 000 000 000 000 0.06
B 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 002 000 000 000 000 0.02
C 0.00 000 0.0 0.00 000 0.00 0.00 0.00 0.00 000 000 001 000 002 000 000 0.03
D 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 001 000 000 00I 000 0.02
1360 E 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 0.00
F 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000  0.00 0.00
G 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000  0.00 0.00
Total 0.00  0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 001 003 006 000 002 001  0.00 0.13
A 0.00 000  0.00 0.00 0.00 0.00 0.00 0.00 000  0.00 000 000 000 000 000  0.00 0.00
B 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000  0.00 000 000 000 000  0.00 0.00
C 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 000 000 000 000 000 000 000 0.00
D 0.00 000  0.00 .00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000  0.00 0.00
1900 E 0.00 000  0.00 0.00  0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 000 0.00
F 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000  0.00 0.00
G 0.00  0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000  0.00 0.00
Total 0.00  0.00  0.00 0.00  0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 0.00 0.0 0.00
A 096  1.12 0.47 0.36 0.66 0.81 0.61 0.39 012 026 047 090 059 074 145 067 10.58
B 054  05] 0.47 0.43 0.52 0.50 0.40 0.35 019 020 019 030 034 046 067 039 6.46
C 0.54 035 0.27 0.32 0.51 0.53 0.42 0.29 016 013 033 035 025 051 057 038 6.11
D 153 0.99 0.79 0.83 1.01 111 1.63 1.01 046 055 073 095 109 343 365 182 21.58
Total E 080 079 0.58 0.43 0.59 0.80 1.07 1.32 094 099 175 222 419 935 303 083 29.68
F 030 0.17 0.14 0.24 0.29 0.68 0.95 1.53 084 077 111 170 370 502 152 044 19.40
G 0.09 006 0.05 0.10 0.4 0.25 0.47 0.36 035 021 024 043 085 181 045 021 6.07
Total 476  3.99 2.77 2.71 3.72 4.68 5.55 525 306 311 482 685 1101 2132 1134 494 99.88
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Table A-4. Annual Average Joint Frequency during 2009 (as percent of time) of Wind Speed, Stability Class, and Dircction

for the 300 Arca (Station 11) at the 10-Meter Level. (3 shects)

Wind . Wind direction toward:
speed Stability Total
(m/sec) class S SSW SW WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE
A 0.14 0.19 0.09 0.00 0.01 0.05 0.03 0.01 0.09 0.20 0.30 0.27 (.08 0.14 0.10 0.03 1.70
B 0.04 0.02 0.01 0.00 0.0} 0.01 0.00 0.00 0.02 0.10 0.12 .05 0.03 0.01 0.10 0.03 0.55
C 0.10 0.01 0.01 0.00 0.00 0.00 0.00 .00 0.08 0.14 0.16 0.11 0.04 0.01 0.01 0.04 0.71
D 0.11 0.01 0.00 0.02 0.02 0.01 0.02 0.00 0.13 0.38 0.46 0.22 0.10 0.11 0.35 0.29 2.23
713 E 0.16 0.03 0.04 0.03 0.01 0.00 0.06 0.06 0.14 0.43 0.63 0.16 0.06 0.13 0.49 0.19 262
F 0.02 0.02 0.00 0.01 0.00 0.02 0.01 0.00 0.02 0.10 0.11 0.00 0.00 0.01 0.02 0.03 0.37
G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.06
Total 0.57 0.28 0.15 0.06 0.05 0.09 0.12 0.08 0.49 1.37 1.80 0.81 0.28 0.41 1.07 0.61 8.24
A 0.03 0.02 (.00 0.00 0.00 0.00 0.00 0.00 0.02 0.11 0.12 0.24 0.04 0.00 0.02 0.00 0.60
B 0.00 0.00 0.00 0.00 (.00 0.00 0.00 0.00 0.00 0.01 0.06 .04 0.02 0.01 0.01 0.01 0.16
C .00 (.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.07 0.05 0.01 0.01 0.01 0.01 0.19
D 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.03 0.12 0.24 0.14 0.05 0.09 0.19 0.06 0.96
980 E 0.00 0.16 0.14 0.03 0.00 0.00 0.00 0.01 0.01 0.28 0.36 0.09 0.01 0.03 (1.06 0.05 1.23
I 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.02 0.03 0.00 0.00 0.00 0.00 0.00 0.08
G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Total 0.05 0.20 0.15 0.03 0.00 0.00 0.00 0.03 0.66 0.58 0.88 0.56 0.13 0.14 0.29 0.13 3.23
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.05 0.01 0.00 0.00 0.00 0.09
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.03 0.01 .02 0.01 0.00 0.00 0.09
C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 .00 0.02 0.01 0.00 0.00 0.05
D 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.11 .02 0.02 0.03 0.04 0.00 0.25
12.70 I 0.00 0.09 0.21 0.01 0.00 0.00 0.00 0.00 0.00 0.03 0.07 0.00 .00 0.00 0.01 0.00 042
F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (0.00 0.08 0.01 0.00 0.00 0.00 0.00 0.00 0.06
G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01
Total 0.00 0.09 0.21 0.01 0.00 0.00 0.00 0.00 0.01 0.13 0.27 0.08 0.07 0.05 0.05 0.00 0.97
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Table A-4, Annual Average Joint Frequency during 2009 (as percent ot time) of Wind Speed, Stability Class, and Direction

for the 300 Arca (Station 1) at the 10-Mcter Level. (3 sheets)

Wind - Wind direction toward:
Stability Total
speed class ) ] } S . . . o : ~ .- . 1 QE
(m/sec) §  SSW  SW O WSW W WNW  ONW ONNW N NNE ONE ENE E ESE SE SSE
A 0.00 000 0.00 0.00 0.00 0.00 .00 0.00 0.00 002 000 001 0.00 000 000 000 0.03
B .00 0.00 0.00 0.00 (.00 0.00 0.00 0.00 0.00 000 0.01 0.00 000 000 000 0.00 0.01
C 0.00 0.00 0.00 0.00 0.00 (.00 0.00 0.00 .00 000 000 0.0] 000 000 001 0.00 (.02
i D 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (.00 0.00  0.0] 0.00 000 000 0.00 000 0.01
1500 L 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 000 0.00 000 000 000 0.00 001
I (.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 002 001 0.00 000 000 000 000 (.03
G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 0.00 0.00
Total 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 (OS5 0.03 0.02 0.00 0.0 0.01 0.00 0.11
A (.00 0.00 0.00 (.00 0.00 0.00 0.00 0.00 0.00 0O0 000 000 000 000 000 0.00 (.00
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (.00 000 0.00 000 000 000 000 0.00 (.00
C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 000 000 000 000 000 000 0.00 0,00
D 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0600 000 000 0.00 0.00
100 E 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 000 000 000 000 0.00 0.00
I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0l 0.01 0.00 000 000 000 0.00 0.02
G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 00 000 000 000 000 000 0.00 0.00
Total 0.00 0.00 0.00 0.00 0.0:0 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 .00 0.00 0.02
A 043 0.81 1.03 084 1.04 1.00 (.70 0.37 0.62 1,15 102 086 09 027 016 008 10.57
B 0.27 043 041 .45 .60 0.69 0.67 027 0.4 076 063 029 013 008 013 0.19 643
C 0.45 0.39 0.34 022 0.4} 0.47 047 0.41 045 0.70 0.71 0.34 0.17 0.11 014 0.33 611
B D 150 0.91 048 031 046 IR 1.9% 1.29 1.32 213 202 096 069 083 2068 289 21.60
fotal I 251 0.89 0.63 0.34 0.19 .58 272 2.30 249 273 2.96 1.71 115 1.40 256 IR 2978
¥ 1.40 044 0.19 0.15 0.20 1.63 372 1.79 147 1.35 092 050 054 115 1.78 214 19.37
G 0.53 0.09 0.06 (.08 0.12 0.53 1.27 0.61 043 032 I8 005 013 023 0.31 091 6.07
Total 7.09 3.96 314 2.39 3.22 7.07 11.54 7.04 7.9 9.16 8.44 4.71 3.00 4.07 7.98 9.86 99.86

0N L0110 TI0d



Table A-5. Annual Average Joint Frequency during 2009 (as percent of time) of Wind Speed, Stability Class, and Direction
for the 400 Area (Station 9) at the 10-Meter Level. (3 sheets)

Wind Stability Wind direction toward:
speed class : Total
(m/sec) S SSwW SW  WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE
A 004  0.03 0.01 0.03 0.06 0.09 0.06 0.04 0.02 003 001 004 003 002 003 002 0.56
B 008 003 0.04 0.06 0.04 0.05 0.06 0.05 002 006 003 003 005 007 017  0.0S 0.89 |
C 0.08  0.04 0.01 0.09 0.07 0.05 0.06 0.04 007 005 002 003 001 001 004 005 0.72 |
D 023 027 0.22 0.14 021 0.27 0.30 0.21 032 022 016 016 018 020 022 031 3.62
089 E 026 018 0.22 0.15 0.18 0.13 0.20 0.25 033 033 037 039 042 036 050 032 459
F 034 025 0.13 0.09 0.14 0.19 0.18 0.27 030 026 041 038 023 036 036 043 432
G 008  0.06 0.04 0.06 0.02 0.03 0.05 0.05 0.11 0.09 005 007 012 010 009 0.6 1.18 -
Total 1.11 0.86 0.67 0.62 0.72 0.81 091 0.91 1.17 1.04 1.05 110 1.04 1.12 1.41 1.34 15.88 o
A 027 024 0.28 0.28 0.43 0.45 0.38 0.20 0.31 021 013 007 015 010 007 011 3.68 ;
> B 013 018 0.14 0.14 022 022 0.34 0.25 026 021 009 004 003 006 008 009 248 E |
o C 029  0.12 0.14 0.14 0.16 0.19 0.14 0.23 031 014 004 005 008 009 006 0.14 2.32 o ‘
078 048 0.48 0.3 0.23 0.36 0.46 087 076 049 016 023 015 036 118 124 8.54 f |
263 E 0.61 0.40 0.36 0.39 0.22 0.27 0.72 0.96 113 099 053 060 051 067 124 104 10.64 -~ ‘
F 072 053 0.46 0.13 0.11 0.15 0.48 0.88 105 087 045 037 021 041 087 087 8.56 (EU |
G 025 028 0.10 0.05 0.06 0.05 0.10 0.19 024 018 005 004 007 015 039 03] 2.51 o
Total 305 223 1.96 1.44 1.43 1.69 2.62 3.58 406  3.09 145 140 120 184 389 380 38.73
A 046 051 017 0.11 0.08 0.12 0.22 0.12 060 046 020 011 013 019 010 0.3 3.71 |
B 020 020 0.07 0.11 0.06 0.07 0.13 0.14 045 022 007 009 008 005 007 008 2.09 |
C 025 012 0.04 0.07 0.05 0.07 0.10 0.16 037 034 008 005 005 004 007  0l6 2.02
D 039 0.16 0.10 0.06 0.06 0.06 0.31 048 0.81 087 022 008 013 033 071 0.606 5.43 |
470 E 037 022 0.16 0.03 0.01 0.04 0.36 0.99 1.29 105 044 030 044 094 18 0.67 9.20
F 0.21 0.21 0.09 0.01 0.00 0.01 0.33 1.36 106 066 015 000 005 013 078 044 549
G 012 0.10 0.05 0.00 0.00 0.00 0.14 0.57 040 014 003 001 000 000 028  0.1S 1.99
Total 200 152 0.68 0.39 0.26 0.37 1.59 3.82 498 374 119 064 088 168 390 229 29.93

o



Table A-5. Annual Average Joint Frequency during 2009 (as percent of time) of Wind Speed, Stability Class. and Direction
for the 400 Arca (Station 9) at the 10 Mcter Level. (3 sheets)

0 A TLT-010CTTH/0AU

Wind - Wind direction toward: ‘

Stability .
speed class ) . S — . — o — N\ . - Total
(m/sec) S SSW O SW WS W WNW O NW O NNW N NNE NE E ESE SE  SSE

A 0.13 0.20 0.08 0.00 0.01 (.01 (.03 0.04 012 0.41 0.20 012 00 022 003 1.4

B 0.04 (03 0.04 (.00 0.00 (.01 (.04 001 (.09 020 030 001 002 003 h0v 001 0.74

C 0.01 0.01 0.00 0.00 0.00 0.01 0.01 0.02 0.18 024 004 006 004 005 0.03 0.04 0.74

) D 0.04 0.06 0.03 0.00 0.02 0.00 0.05 0.09 0.25 070 030 016 011 025 043 06 265

e I 0.11 0.03 0.07 0.02 0.00 0.00 0.04 0.13 0.23 (.83 054 021 015 054 037 002 349
K 0.01 0.00 0.00 (.00 0.00 0.00 (.03 013 0.21 (.35 000 000 000 002 002 001

G 0.00 0.00 0.00 (.00 0.00 0.00 0.01 0.12 012 009 000 000 001 000 0.03 0.00 038

Total 0.34 0.35 0.22 0.02 0.03 0.03 0.23 0.54 1.20 2.82 1.28 0.62 0.45 1.03 1.39 0.27 10.82

A 0.01 0.01 0.01 0.00 0.00 0.00 0.00 (.00 0.02 012 01 017 003 002 0.05 0.06 0.35

B 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 000 006 005 006 003 D00 002 0.00 (.23

C 0.00 (.01 0.00 0.00 0.00 0.00 0.00 000 0.00 004 003 002 002 004 004 000 0.20

‘ D 000 0.02 0.01 0.01 0.00 0.00 0.00 0.00 0.03 0.23 0200 010 007 015 025 0.00 1.07

780 I 0.00 0.10 012 0.01 0.00 0.00 (.00 1 0.02 042 025 003 000 014 Gl 000 1.26

¥ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 001 0.00 000 000 000 000 .03

G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.0 000 000 000 000 000 000 | 001

Total 0.01 0.14 0.14 0.02 0.01 0.00 0.0 0.01 0.07 0.90 .65 0.38 0.158 0.35 0.52 0.00 | 3.35

A 0.00 0.00 0.00 0.00 0.00 0.00 (.00 0.00 000 002 0.01 0.07 000 000 000 0.00 0.10

B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (.00 001 000 0.01 002 001 0.00  0.00 0.0%

C 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (.00 0.00 002 004 002 000 000 000 000 0.08

.. D 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0Hox 01l 002 0.01 003 0.0 0.00 027

- B 0.00 015 0.17 0.00 0.00 0.00 0.00 0.00 000 007 008 001 000 000 002 000 .50

5 0.00 0.0 0.00 0.00 0.00 0.00 0.00 (.00 (.00 (.03 0.01 400 000 000 0.00  0.00 0.04

G 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 000 000 000 000 0.00 0.00

Total 0.00 0.15 0.17 0.00 0.00 .00 0.00 0.00 0.0 0.18 0.25 0.13 0.03 0.06 0.07 0.00 1.04




Table A-5. Annual Avcrage Joint Frequency during 2009 (as percent of time) of Wind Speed, Stability Class, and Direction
for the 400 Area (Station 9) at the 10-Meter Level. (3 sheets)

Wind Stability Wind direction toward:
speed class Total
(m/sec) S SSW  SW  WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE
A 0.00 000 000 0.00 000  0.00 000 000 000 001 002 003 000 000 000 0.00 0.06
B 000 000  0.00 000 000  0.00 0.00 000 0.0 000 0001 000 000 000 000 000 0.01
C 000 000  0.00 000 000 0.00 000 000 000 000 000 000 000 0001 001 000 0.02
D 0.00  0.00  0.00 0.00 000  0.00 0.00 000 000 000 001 000 000 001 000 000 0.02
1260 E 0.00 000 004 0.01 0.00  0.00 000 000 000 000 000 000 000 000 000 000 0.06
F 000 000  0.00 0.00 000 000 0.00 000 000 002 00l 000 000 000 000 000 0.03
G 0.00 000 000 000 000  0.00 0.00 000 000 000 000 000 000 000 000 000 0.00
Total 0.00 0.00 0.04 0.01 0.00 0.00 0.00 0.00 0.00 0.03 0.06 0.03 0.00 0.02 0.01 0.00 0.20 o
A 0.00 000  0.00 000 000 000 0.00  0.00 000 000 000 000 000 000 000 000 0.00 %
B 0.00 000  0.00 0.00 000  0.00 0.00 000 000 000 000 000 000 000 000  0.00 0.00 =
> C 0.00  0.00  0.00 000 000 0.0 0.00 000 000 000 000 000 000 000 000 000 0.00 E
et D 0.00  0.00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 =
1900 b 0.00 000 000 0.00 000  0.00 0.00 000 000 000 000 000 000 000 000 0.0 0.00 C'_D
F 0.00 000  0.00 0.00 000  0.00 000 000 000 000 000 000 000 000 000 000 0.00 >
G 0.00 000  0.00 000 000  0.00 0.00 000 000 000 000 000 000 000 000  0.00 0.00 2;0
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o
A 0.9t 099 055 042 058  0.67 0.71 0.40 1.07 126 068 067 046 047 047 029 10.60
B 045 046 029 0.31 033 035 0.57 045 082 076 035 024 023 022 043 023 6.49
C 0.63 0.30 0.19 0.30 0.28 0.32 0.31 0.45 0.93 0.83 0.25 0.23 0.20 0.24 (.25 0.39 6.10
D 144 099 084 052 052 0.69 112 165 217 254 116 075 065 135 284 237 21.60
fotl E 135 1.08 1.14 0.61 0.4] 0.44 1.32 234300 369 222 1S4 152 265 438 205 29.74
I 128 099 068 023 025 035 102 264 262 221 114 075 049 092 203 175 19.35
G 0.45 (.44 0.19 .11 0.08 0.08 0.30 0.93 0.87 0.51 0.13 0.12 0.20 025 0.79 0.62 6.07
Total 651 525 388 250 245 290 535 886 1148 1180 593 430 375 610 1119 770 | 99.95

o



DOE/RL-2010-17, Rev. 0

Table A-6. Radionuclide Data on Clearance Type, Particle Size, Scavenging Coclficient,
and Deposition Velocity Used for CAPSS-PC Dose Caleulations at the Hanford Site, 2009.

Radionuclide ('lcl:;r[ilencc Particle size (1m) Sca\'t;l;);iirn:{eﬁ:):(ll'l)icicnl Deposition Velocity (m/s)
H (vapor) 1 v | 0 0 0
I (elemental) G 0 0 0
He M 10 - 1.60 1:-00 1.80 E-03
“'Co M 1.0 1.60 =06 1.80 E-03
“Kr G 0 0 0
'y M 1.0 1.60 1:-06 1.80 E-03
Sy M 1.0 1.60 E-06 1.80 F-03
T M 1.0 160 E-06 1.80 £-03
Ry M 1.0 1.60 T-06 1.80 E-03
! F 1.0 1.60 =06 3.50 E-02
oy e G 0 0 0
e G 0 0 0
1 xe G 0 0 0
R 7 M 1.0 1.60 1306 1.80 E-03
B0 F 1.0 1.60 E-06 1.80 E-03
"Sm M 1.0 1.60 F-006 1.80 E-03
Py M 1.0 1.60 E-06 1.80 E-03
i M 1.0 1.60 £-06 1.80 E-03
™ T M 1.0 1.60 I-06 180 F-03
RRANY M 1.0 1.60 13206 1.80 E-03
=R G 0 0 0
““Rn G 0 0 0
“*Th S 1.0 1.60 E-06 1.80 T-03
“Th S 1.0 1.60 £-06 1.80 E-03
20 M 1.0 1.60 =006 1.80 E-03
A M 1.0 1.60 T:-006 1.80 E-03
- M 1.0 1.60 E-06 1.80 £-03
S M 1.0 1.60 E-06 1.8O E-03
ey M 1.0 1.60 E-06 1.80 E-03
U M 1.0 1.60 :-06 1.80 E-03
Py M 1.0 ) 1.60 E-00 1.80 E-03
“py M 1.0 1.60 E-06 1.80 E-03
“py M 1.0 1.60 E-006 1.80 E-03
=Py M 1.0 1.60 F-00 1.80 E-03
“'Am M 1.0 1.60 E-06 1.80 F-03
Am M 1.0 1.60 E-00 1.80 E-03
m M 1.0 1.60 E-06 1.80 E-03
“oer! M 1.0 1.60 E-006 1.80 E-03

TS0, . SREAPIYS - — . -
Ctis an EPA-approved surrogate for ~~Ct. used here duc to issues with CAP88-PC v3 computational errors

related to =7CE (PNNL-17847. Rev. 1. 2009).
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Tablc A-7. Radionuclide Data on Decay Constant and Transfer Coefficient Used for
CAPS88-PC Dose Calculations at the Hanford Site, 2009. (2 sheets)

Decay constant (per day)

Transfer coefficient

Radionuclide
Radioactive Surface Water Milk! Meat

*H (vapor) 1.54 E 04 5.48 E-05 0 0 0

*H (elemental) 1.54 E-04 548 L-05 0 0 0
He 3.31 E-07 5.48 E-05 0 0 0
Yo 3.60 E-04 548 E 05 0 2.00 03 3.00E-02
Kr .77 04 5.48 £-05 0 0 0
Ny 2.60 E-01 5.48 T-05 0 6.00 E-05 2.00 E-03
8¢ 6.52 E-05 5.48 E-03 0 2.00 E-03 1.00E 02
PTe 8.91 E-09 5.48 [-05 0 1.00 E-03 1.00 E-04
"Ry 1.88 E-03 5.48 E-05 0 2.00 E-05 2.00 E-03
1291 121 E-10 5.48 [-05 0 1.00 E-02 4.00 E-02
Bl e S.82E 02 5.48 E-05 0 0 0
e 1.32 E-0l 5.48 E-05 0 0 0
Xe 1.83 E+00 548 05 0 0 0
PImBa 3.91 G+02 5.48 E-05 0 5.00 G-04 2.00 E-04
BCs 6.32 E-05 548 E 05 0 0 0
*ISm 2.11 E-05 5.48 E-05 0 6.00 E-05 2.00 E-03
e 2.21 E-04 5.48 E-05 0 6.00 E-05 2.00 E-03
'Ey 4.00 E-04 5.48 E-05 0 6.00 E-05 2.00 E-03
%3Ta 1.36 E-01 5.48 -05 0 5.00 E-06 5.00 E-06
18w 9.99 £-03 5.48 E-05 0 3.00 E-04 4.00 £-02
2Rn 1.08 E+03 5.48 E-05 0 0 0
“Rn 1.81 E-01 5.48 E-05 0 0 0
Th 9.92 E-04 5.48 E-05 0 5.00 E-06 1.00 E-04
2Th 1.35 E-13 548 E-05 0 5.00 E-06 1.00 E-04
32y 2.64 E-05 5.48 E-05 0 4.00 G-04 8.00 E-04
3y 1.20 E-08 5.48 E-05 0 4.00 E-04 8.00 £-04
N 0} 7.76 E 09 SAST.-05 0 4.00 E-04 8.00 E-04
2y 2.70 E-12 5.48 E-05 0 4.00 E-04 8.00 E-04
2oy 8.10 E-11 5.48 B-05 0 4.00 E-04 8.00 E-04
U 4.25E-13 548 T-05 0 4.00 T-04 8.00 E-04
¥py 2.16 E-05 5.48 E-05 0 1.00 E-06 1.00 E 04
#9py 7.88 E-08 5.48 E-05 0 1.00 E- 06 1.00 E-04
Hipy 1.32 -04 5.48 E-05 0 1.00 E-06 1.00 E-04
*py 5.04 E-09 5.48 E-05 0 1.00 E-06 1.00 E-04
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Table A-7. Radionuclide Data on Decay Constant and Transfer Coctficient Used for

CAPS&-PC Dose Calculations at the Hanford Site, 2009. (2 shecets)

Decay constant (per day)

Transfer coefficient

Radionuclide
Radioactive Surface Water Milk' Meat’
“Am 4391 06 SAR T 03 0 200 E 06 5.00 E 05
“Am 2570 07 548 L 05 0 2.00 E 00 5.00E 05
“Cm 6.66F 05 S48 T 053 0 200 06 2.00 E-05
200y 145 E-04 5.48 [-03 0 2.00 E-06

6.00 E-05

[

Fraction of animal’s daily intake of nuclide that appears in cach liter of milk, in days/L.
Fraction of animal’s daily intake of nuclide that appears in cach kg of meat, in days/kg.

s surrogate for 2Rt (PNNL-17847, Rev. 1, 2009).
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Table A-8. Radionuclide Data on Concentration Uptake Factor and Gastric Intestinal Uptake
Fraction Used for CAP88-PC Dosc Calculations at the Hanford Site, 2009. (2 shects)

Concentration uptake factor Gl uptake fraction
Radionuclide

Forage' Edible’ Inhalation Ingestion
*H (vapor) 0 0 1.00 E+00 1.00 E+00
*H (clemental) 0 0 1.00 +00 1.00 E+00
e 0 0 1.00 E+00 1.00 E+00
“Co 2.00 E+00 8.00 - 02 1.00 E-01 1.00 E-01
Kr 0 0 0 0
Ny 1.00 E-01 2.00 £-03 1.00 E-04 1.00 G-04
sy 4.00 E+00 3.00E 01 3.00F 01 3.00 E-01
“Te 4.00 E+01 5.00 E+00 5.00 E-01 5.00 E-01
%Ru 2.00 E-01 3.00 E-02 5.00 E-02 5.00 E-02
| 1.00 E-01 2.00 E-02 1.00 E+00 1.00 E+00
Bimye 0 0 0 0
Xe 0 0 0 0
Xe 0 0 0 0
Bmpy 1.00 E-01 1.00 E-02 2.00 E-01 2.00 E-01
Yes 1.00 E+00 2.00 E-01 1.00 E+00 1.00 E+00
ISm 1.00 E-01 2.00 E-03 5.00 E-04 5.00 E-04
gy 1.00 E-01 2.00 E-03 5.00 E-04 5.00 E-04
SEy 1.00 E-01 2.00 E-03 5.00 E-04 5.00 £-04
3Ty 1.00 E-01 2.00 E-03 1.00 E-03 1.00 E-03
18y 3.00 E+00 8.00 E-01 3.00 E-01 3.00 E-01
*Rn 0 0 0 0
“Rn 0 0 0 0
“Th 1.00 E-01 1.00 E-03 5.00 E-04 5.00 E-04
B32Th 1.00 E-01 1.00 E-03 5.00 E-04 5.00 G-04
32y 1.00 E-01 2.00 E-03 2.00 E-02 2.00 E-02
Py 1.00 E-01 2.00 E-03 2.00 E-02 2.00 E-02
2y .00 E 01 2.00 E-03 2.00F 02 200L 02
3y .00 E 01 2.00E-03 2.00 £--02 200LE-02
oy 1.00 E-01 2.00 E-03 2.00 E-02 2.00 E-02
U 1.00 E-01 2.00 E-03 2.00 E-02 2.00 L-02
“Fpy 1.00 E-01 1.00 E-03 5.00 E-04 5.00 E-04
Py 1.00 E-01 1.00 -03 5.00 E-04 5.00 E-04
Hipy 1.00E 01 1.00 E-03 5.00 £E-04 5.00 E-04
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Table A-8. Radionuclide Data on Concentration Uptake Factor and Gastric Intestinal Uptake
Fraction Used for CAP88-PC Dose Calculations at the Hanford Site, 2009. (2 shecets)

Concentration uptake factor GI uptake fraction
Radionuclide . _ "

Forage Edible” Inhalation Ingestion
H2py 1.00E 01 100 03 500 04 500 04
Am 1.O0E 01 100 L 03 5.00 E 04 500F 04
BAm LOOE 01 1.00E 03 500 04 5.00 I 04
HCm 1LOOE 01 100 E 03 500 04 5006 04
ey 1L.OOE 01 1.00 15 03 5.00 F 04 500 04

Gl = gastric intestinal
' Concentration factor for uptake of nuclide from soil for pasture and forage. in pCiZkg dry weight per pCi/kg dry
soil.

Concentration factor for uptake of nuclide trom soil by edible parts of crops. in pCi/kg wet weight per pCifkg
dry soil.

“CH s a surrogate for “SCH(PNNL-17847. Rev. 1. 2009).
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Table A-9. Exposurc and Consumption Data for the Hanford Site. (2 shects)

FOOD SOURCE FOR THE MAXIMALLY EXPOSED INDIVIDUAL
(Fraction of food produced at indicated location)

Food Local Regional (mported
Vegetable 1.000 0.000 J).000
Mcat 1.000 0.000 J.000
Milk 1.000 0.000 J.000

VALUES FOR RADIONUCLIDE-INDEPENDENT VARIABLES
HUMAN INHALATION RATE (¢cm'/hr) = 9.70 E+05

SOIL PARAMETERS
Effective surface density, kg/sq m, dry weight
(assumes 15-cm plow layer) = 2.24 E+02

BUILDUP TIMES
For activity in soil (yr) = 5.00 E+0]
For radionuclides deposited on ground/water (d) = 365

DELAY TIMES

[ngestion of pasture grass by animals (hr) = 0.00 E+00
Ingestion of stored feed by animals (hr) = 2.40 E+03
Ingestion of leafy vegetables by man (hr) = 2.40 E+01
Ingestion of produce by man (hours) = 1.20 E+02
Transport time from animal feed-milk-man (d) = 2.00 E-+00
Time from slaughter to consumption (d) = 1.50 E+01

WEATHERING
Removal rate constant for physical loss (per hr) = 3.00 E-03

CROP EXPOSURE DURATION
Pasture grass (hr) = 7.20 E+02
Crops/leafy vegetables (hr) =2.16 E+03

AGRICULTURAL PRODUCTIVITY
Grass-cow-milk-man pathway (kg/m’) = 3.00 E-01
Produce/leaty veg for human consumption (kg/m’) = 2.00 E+00

FALLOUT INTERCEPTION FRACTIONS
Vegetables = 2.50 E-01
Pasture = 2.50 E-(1

GRAZING PARAMETERS
Fraction of year animals graze on pasture = 7.50 E-01
Fraction of daily feed that is pasture grass when animal grazes on pasture = 1.00 E+00

ANIMAL FEED CONSUMPTION FACTORS
Contaminated feed/forage (kg/day, dry weight) = 1.56 E+01
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Table A-9. Exposurc and Consumption Data for the Hanford Site. (2 shects)

DAIRY PRODUCTIVITY
Milk production of cow (L/day) = 1.10 E+0]

MEAT ANIMAL SLAUGHTER PARAMETERS
Muscle mass of animal at slaughter (kg) = 2.00 E+02
Fraction of herd slaughtered (per day) ~ 3.81 E-03

DECONTAMINATION
Fraction of radivactivity retained afler washing
or leafy vegetables and produce = 1.00 E+00

FRACTIONS GROWN IN GARDEN OF INTEREST
Produce ingested = 1.00 E+0
Leafy vegetables ingested = 1.00 E+00

INGESTION RATIOS:

IMMEDIATE SURROUNDING AREA/TOTAL WITHIN AREA
Vegetables = 1.00 E+00

Meat = 1.00 E+00

Milk = 1.00 E+00

MINIMUM INGESTION FRACTIONS FROM OUTSIDE AREA

(Minimum fractions of food types from outside area listed below are actual fixed values.)
Vegetables = 0.00 E+00

Meat = 0.00 E+00

Milk = 0.00 E+ 00

HUMAN FOOD UTILIZATION FACTORS
Produce ingestion (kg/yr) = 2.20 E+02

Milk ingestion (L/yr) = 2.70 E+02

Meat ingestion (kg/yr) = 9.80 E+01

Leafy vegetable ingestion (kg/yr) = 3.00 E+01

SWIMMING PARAMETERS
Fraction of time spent swimming = 1.00 E-02
Dilution depth for water (¢m) = 1.00 E+00

EXTERNAL DOSE
Ground surtace contamination correction factor = 1,00 E+00
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Table A-10. Hanford Site Mcteorological Data — General Site Information.
HEIGHT OF LID
LIDAl = 1,000 m

RAINFALL RATE
RR = 15.9 cm/yr

AVERAGE AIR TEMPERATURE
A =12.0 degrees C (53.6 degrees F; 285.2 K)

SURFACE ROUGHNESS LENGTH
0=0.010m

VERTICAL TEMPERATURE GRADIENTS: (TG) (K/m)

STABILITY E 0.073
STABILITY F 0.109
STABILITY G 0.146
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APPENDIX B

RADIOACTIVE MATERIALS USED AND/OR POTENTIALLY USED
AT THE HANFORD SITE IN 2009

B-i
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Table B-1. Radionuclides Used and/or Potentially Used at the Hanford Site in 2009. (2 shcets)

Ac-225 Bi-211 Cm-245 Ga-67 Ir-192 Nd-147 Po-210
Ac-227 Bi-212 Cm-246 Ga-72 K-40 Ni-56 Po-211
Ac-228 Bi-213 Cm-247 Gd-i48 K-42 Ni-59 Po-212
Ag-108 Bi-214 Cm-248 Gd-149 Kr-81 Ni-63 Po-213
Ag-108m Bk-249 Co-56 Gd-151 Kr-81m Ni-65 Po-214
Ag-109m Bk-250 Co-57 Gd-152 Kr-83m Np-235 Po-215
Ag-110 Br-82 Co-58 Gd-153 Kr-85 Np-236 Po-216
Ag-110m Br-82m Co-60 Ge-68 Kr-85m Np-237 Po-218
Ag-111 Br-83 Cr-49 H-3 Kr-87 Np-238  Pr-143
Al-26 Br-84 Cr-51 Hf-175 Kr-88 Np-239 Pr-144
Al-28 Br-84m Cr-55 Hf-178m Kr-89 Np-240 Pr-144m
Am-241 Br-85 Cs-131 Hf-181 Kr-90 Np-240m Pu-234
Am-242 C-11 Cs-132 Hf-182 La-138 0O-15 Pu-236
Am-242m C-14 Cs-134 Hg-203 La-140 Os-191 Pu-237
Am-243 C-15 Cs-134m Ho-166 La-141 P-32 Pu-238
Am-245 Ca-41 Cs-135 Ho-166m La-142 P-33 Pu-239
Ar-37 Ca-45 Cs-136 [-122 Lu-177 Pa-231 Pu-240
Ar-39 Ca-47 Cs-137 1-123 Mg-27 Pa-233 Pu-241
Ar-41 Cd-109 Cs-138 1-125 Mg-28 Pa-234 Pu-242
Ar-42 Cd-113 Cs-139 1-129 Mn-52 Pa-234m Pu-243
As-74 Cd-113m Cu-64 I-130 Mn-54 Pb-209 Pu-244
As-76 Cd-115 Dy-165 1-130m Mn-56 Pb-210 Ra-223
At-217 Cd-115m Er-169 I-131 Mo-93 Pb-211 Ra-224
Au-195 Ce-139 Er-171 1-132 Mo-99 Pb-212 Ra-225
Au-198 Ce-141 Es-254 1-132m N-13 Pb-214 Ra-226
Ba-131 Ce-142 Eu-150 [-133 Na-22 Pd-103 Ra-228
Ba-133 Cc-143 Eu-152 [-133m Na-24 Pd-107 Rb-83
Ba-133m Ce-144 Eu-152m I-134 Nb-91 Pd-109 Rb-84
Ba-137m Cf-249 Eu-154 1-134m Nb-91m Pm-145 Rb-86
Ba-139 Cf-250 Eu-155 1-135 Nb-92 Pm-146 Rb-87
Ba-140 Cf-251 Eu-156 In-106 Nb-93m Pm-147 Rb-88
Ba-141 Cf-252 Eu-157 In-111 Nb-94 Pm-148 Rb-89
Ba-142 Cl-36 F-18 In-113m Nb-95 Pm-148m Rb-90
Be-7 Cm-241 Fe-55 In-114 Nb-95m Pm-149 Rb-90m
Be-10 Cm-242 Fe-59 In-114m Nb-97 Pm-151 Re-186
Bi-207 Cm-243 Fr-221 In-115 Nb-97m Po-208 Re-187
Bi-210 Cm-244 Fr-223 In-115m Nd-144 Po-209 Re-188
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Table B-1. Radionuclides Used and/or Potentially Used at the Hanford Site in 2009. (2 sheets)

Rh-102
Rh-103m
Rh-105
Rh-105m
Rh-106
Rn-219
Rn-220
Rn-222
Rn-224
Ru-97
Ru-103
Ru-105
Ru-106
S-35
Sb-122
Sb-124
Sb-125
Sb-126
Sb-126m
Sbh-127
Sb-129
Sc-46
Sc-47
Se-75
Sc-79
Sc-79m
Si-31
Sm-145
Sm-146
Sm-147
Sm-151
Sm-153
Sm-157
Sn-113
Sn-117m
Sn-119m
Sn-121

Sn-121m
Sn-123
Sn-125
Sn-126
Sr-85
Sr-87m
Sr-89
Sr-90
Sr-91
Sr-92
Ta-179
Ta-182
Ta-183
Tb-160
Th-161
Tc-95m
Tc-97
Tc-97m
Tc-98
Tc-99
Tec-99m
Te-101
Te-121
Te-121m
Te-123
Te-123m
Te-125m
Te-127
Te-127m
Te-129
Te-129m
Te-131
Te-131m
Te-132
Te-133
Te-133m
Te-134

Th-227
Th-228
Th-229
Th-230
Th-231
Th-232
Th-233
Th-234
Ti-44
Ti-45
Ti-51
TI1-201
TI-204
TI-206
TI1-207
TI1-208
T1-209
Tm-170
Tm-171
U-232
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V-49
W-18l1
W-185
W-187
W-188
Xc-122
Xc-123
Xe-125

Xe-127
Xc-127m
Xc-129m
Xc-131m
Xc-133
Xc-133m
Xc-135
Xc-135m
Xe-137
Xc-138
Y-88
Y-90
Y-90m
Y-91
Y-91m
Y-92
Y-93
Yb-164
Yb-169
Yb-175
Yb-177
Zn-65
Zn-69
Zn-69m
Zr-88
Zr-89
Z1r-93
Zr-95
Zr-97
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